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yarieties of corn sometimes cultivated on farms in New England and the middle states. Where a single variety 
has been cultivated for a man's lifetime in the same neighborhood, or even on the same farm, each year the seed 
having been carefully selected and prepared until no further improvement is reached by such selection, there it 
often bappet1s that sucll home-bred local variety yields better than any variety introduced from without. But it 
also happens that, having been so long purely bred, it is of especial value in mixed planting, as already described. 
Further illustrations of regional influences will be given under the special grains. 

The tables of cereal production by l)hysical moments (as temperature, rainfall, and elevation), appended to this 
report, will furnish the data for the after study of the relations between the production of each grain aucl the 
separate physical conditions which together constitute "regional influence". Such data have nQt heretofore existed. 
This work of Mr. Gannett is in a new direction; nothing of the kind, or even similar to it, has been done before, either 
in this country or elsewhere, on any such scale. The care with which these tables have been prepared, the magnitude 
of the facts thus .tabulated, the nature of the conditions and details involved, give them an especial interest in this 
connection, and they promise to be of vast economic importance in enabling us to study, as they never could be 
studied before, the relations between special varieties and the physical conditions under which they attain their 
greatest excellence. It is eminently probable that further study and future observations in this direction will 
.disclose relations between certain varieties of grains and the physical conditions of the several grain-growing regions 
which will result in a more intelligent selection of seed for a change and explain many anomalies observed by 
farmers, some of which will be noticed under the respective grains. 

Another reason why change of seed is sometimes beneficial is that the diseases which afflict our crops, and 
the insects which prey upon them, prefer some varieties to others, and the diseases or the insects will become 
most abundant in those localities where the varieties they prefer are most cultivated. If, then, a new variety is 
introduced, even of itself no better in other respects than the old one; if it be less liable to mishap by insect or 
by disease, there is an advantage in introducing it. Other reasons of less significance exist, which will be noticed 
in their appropriate places. 

Questions 40, 91, 119, 120, 121, and 122 of the special schedule relating to cereal production were especially 
directed to elicit information regarding the experience of farmers in respect to change of seed, the results of which 
inquiries will be discussed in their appropriate places. 

We have so many cases where varieties of grain may be profitably grown with a frequent change of seed in 
regions where the varieties cannot be maintained without such change, the cases are so numerous, so marked, and 
the deterioration is so certain, that many farmers have come to believe that it is a law of nature that varieties will 
ultimately run out in every place if the seed is not changed. This subject has already been discussed, but we will 
repeat in this connection that there is no reason in nature why a variety should run out any more than why a 
natural species should run out or a breed of animals run out. We know of no reason why it should run out in a 
region to which it has been specially adapted, or where it originated, if .the cultivation of the crop and the 
selection of the seed be maintained. Some varieties we know are very old, where artificial cultivation and selection · 
have as really adapted the variety to a region as nature has adapted her species to their regions. The King Philip 
corn is believed to retain still the characters it had in the earliest days of the New England settlements. 

PHYSICAL AND CHEMICAL CHARACTERS. 

RELATIONS OF GRAIN· TO MOISTURE . 

.All growing plants contain water in large quantities as a necessary constituent of growth. We have no full 
and continuous series of determinations of the amount of water in the cereals while still growing and in the milk 
and in the dough, but all farmers are familiar with the fact that they are then soft· that as ripe~ing goes on the 
ju~ciness o~ the ke;rnel diminishes; and that finally, in our eastern climates, even when the grain is fully ripe, it is 
still so _m01~t that ~t must be furt~er cure~ before it can be safely thrashed and stored in granaries. But, however 
well dried m the au, all cereals still contam water, although they may appear dry and hard. When damp grain is 
exp?sed to dry air, the rapidity with which it dries and the amount of moisture which will remain in the grain after 
drym~ depend upon th~ dryness of the air and on the temperature at which the process goes on. ·In making · 
chemrnal analyses o~. grams, flour, and the like, the amount of water is determined by drying the material at the 
t~m~~rat~re of. boiling water or above. Some chemists dry at 2120 F. (lOOO O.) until the grain ceases to 
~mmish m weight at that temperature, others using a somewhat higher temperature. The •conditions used 
m the analyses made for the Census J3ureau were that the drying was done in a vacuum and at a temperature of 
2300 F. (UOo 0.). . 

All the commercial grains, then, as dried for market contain a con~iderable but a variable amount of moisture. 
The ~abl~s of chemical analy~es of American grains ~ppended to this report show the amount found by the 
chemists m the ~a~ples of grams as they came into their hands. These tables extend to upward of two hundred 
analyses of gram m the kernel, and the average amount of moisture (or "water", a.sit is called in the analytical 
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·tables) is about 11 per cent.; .th~ range, however, is large, running fl:om ah~nt; 4 per ce~1t. to n~arl;; 21. Great as 
. th's range the actual varrnt10n or range of the amount of mmsture m commercrnl grams is 1lndonhteclly 
JS l ' b l' l ' ' 'derabl:v greater. The-re has never een any c irect c etermmat1on of the amount actually existing in the drier 
consi · ·f O l'" · 1 · · 111 · b . •11 the central vallcv o a i1ornrn, w iere, as IS we n1ow11, gram ecomes exceedingly dry in summei·· nor 
grams I " . • . , - •· • · ' ' 

th other hand has there ever been any detern1111at10n of the grea.test amount that grain rna.y contain and still 
.ou e ' f h' · t f' . l' I ' 1 1 be dry enough for purpose~ o s ip1~en -or o · grml mg. t is .mown t uti; c~ru1 as it comes to market, h~s sometimes 

20 er cent. of water. A.sit comes mto the lumds of the elleuust for analysis, it g·enemlly haJ?pens that it is selected r!n of excellent quality, very frequently lrn:ring been pnt up in small samples, and possibly kept in dry roorns for 
g etime· it is therefore very frequently clr1ecl mneh beyond the point at which most of the grain is sold in the 
::kets. 'when moist ~rain. dries, its ultinrnte dryness ~lepenc~s n!Jon tho temperature an~ th~ dryness of the air. It 

ntinues to lose in weight more ancl more slowly, until a pomt is reachecl where there is no further loss, although 
:~ere still remains several per cent. of moisture in the grain, unless it be driven out by a heat equal to that of 
boiling water. 

IIYG-ROSCOPIO CHAnAOTERS. 

In common. with most ~ther vegetable substances, gmin is hygroscopic, the amount of moisture contained 
in it depending upon the dryness of the air, tho dryness of the grain fluctuating with its dryness, so that when 
moist grain is put in dry air it loses a pa.rt of its moisture and shrinks in bulk ancl in weight, and when dry grain 
is put in moist air it then absorbs water from tho ittmosphere and gains in weight ancl in bulk; if the air again 
dries, the grain again loses weight, the weight of the grain at any time being relu,ted to the moisture in the air 
which surrounds it. No matter how old or how now the grain is, it may be kept year llfter year, inc1'easing in. 
weight whenever the air is d!tmp and moist and diminishing again whenever the !tir is dry, and these fluctnations 

· in its weight, so far as we know, go on imlollnitoly; they certainly do for se.veral years. 
This subject has attracted but lilitlo attention in tlte Athtntic states, but has been the subject of much discussion 

and of some experiment in California, whore it is a matter of relatively greater importance. The most of the grain of 
that state is raised in the interior v1tlleys, n,ml is generally stored there for a time before shipment. In those valleys 
the air is intensely dry during the summer season, and the grain loses nearly all of its moisture; and when this 
grain is removed to the damp wiirehouses itbont the lmy of: Snin Francisco, or is shipped to a foreign port in the 
bold of a vessel in which the atmosphere is nearly saturated with moisture, tho weight very materially increases. 
It has been stated that "this increase will 1:1ometimes pay the entire cost of freight from San Francisco to 
Liverpool". 

The actual amount thus gained has been the subject of newspaper discussion from time to time in that state, 
ancl to throw light on the matter Professor Tiilgm'cl, of the Uuiversity of California, directed a series of experiments, 
which were conducted by Mr. Edmond O'Neill, of the Agricultural Oollege of that university, who made it the 
subject of his graduating thesis, mul an abstract is pnblished in the S1tpplament to the Biennial Repo1·t of the 
Bom·il of Regents of the universit,v, of 1S7D, page 110. 

His method was this : The driecl grain was spread out in a very thin layer upon a small table, standing in 
shallow water ancl covered with a bell-jar. ·To mu.kc the air within this space as nearly saturated as possible, 
filter paper, dipping into the water below, extentlecl to 11011r the grain, but not touching· it; the whole was kept at a 
temperature of about 64.40 F. (180 0. ), and the grain was weighed from time to time in a corked flask to prevent 
,Joss during the weighing. Under such circumstances grain would continne to absorb moisture auc.1 increase in 
weight from twelve to eighteen clays, the absorption being accompanied by an increase of bulk, which was not 
measured. The gain in weight from sueh absorption was as follows : In eighteen clays oats gained 19.8 per cent.; 
barley, 20.4 per cent.; and in fourteen days wheat gained 18.8 per cent. In all cases the increase was very rapid 
.at first, then slower and slower, until about the thirteenth or fourteenth day, when a snclclen increase occurred, 
clue to the development of mold caused by the great amount of moisture present. Nearly half of th~ total increase 
-Occurred in the :first twenty-fom hours, and the progress during the whole period may be seen in the tables cited. 

He also exposed air-dried grain to an absolutely dry (artificially dried) atmosphere at the same temperature, 
:and for the same i)eriocl, eighteen clays. The loss was ttt first very rapicl, then slower and slower, but continuing 
for the whole period, amounting in eighteen dn.ys to 9.3 per cent. for oats, 7.8 per cent. for barley, and 6.2 per 
cent. for wheat. 

According to these determinations, perfectly dry grain (artificially dried), exposed to a saturated atmosphere at 
11 temperature of 64.4° Falu. (lSO 0.) for eighteen clttys, will in.crease in weight as follows: Wheat, 25 per cent.; 
barley, 28.2 per cent.; oats, 29.1 per cent. As the temperature of the interior of that state in summer is about 80° 
F., .experiments were made in drying grain at that temperature· and as the temperature increased, the amount of 
moisture thus losb in a given time also increased. Wheat dried in an a1·tificially prepared atmosphere, believed to 
be about as dry as .that which naturally ~ccurs at harvest in the interior valleys of the state, led to the belief that 
~~e wheat cured there in the fields at harvest time becomes nearly as clry as it would in an absol11tely dry air, and 

on transporting to a temperate climate may possibly increase 25 per cent., while n gain of 5 per cent. to 15 per 
cent. maybe looked for with almost absolute certainty". The profit of this gain in weight accrues to whoever owns 

. 409 



-
30 THE CEREALS. 

the grain when thi~ absorption is going on. When the farmer sells his grain by weight in those interior valleys 
then this profit accrues to the commission merohants or dealers who own it between the time it leaves the ranche~ 
and the time when it is weighed in the foreign ports where delivered. 

The atmospheric conditions in the Atlantic states are very different from those of California, but as the same 
law of nature operates similar changes occur. Because of the commercial importance of this subject, and the lack 
of knowledge as to the amount of water that commercial grains can or will absorb or lose during transit and 
handling in our climate, a series of experiments was begun by me in March, 1880, an~ bef?re I was aware of those 
being made in California under the direction of Professor Hilgard. My method is this : Samples of grain of 
various kinds are kept inclosed in paper boxes, and the grain itself is carefully weighed from time to time on. a 
chemical balance, with all the precautions to secure accuracy. The boxes containing the grain are but partly :filledt 
and are kept in a basket suspended from the ceiling in my office, a second-story room, wh~re the air of the room 
freely circulates about it. The temperature and the moisture of the room during the time of the experiment has been 
in winter that of an ordinary furnace-heated house in New England-a condition where the air is drier than in the 
warehouses, but not drier, probably less dry, than in the valleys of Oalifornia in the time of harvest, and perhaps 
not much, if any, drier than occurs in the heated harvest fields of the' Mississippi basin. The windows of the r~om 
were kept open during the summer and until the building was heated in the fall. New Haven is a seaport, and 
the air, although moist in summer and autumn, is not nearly so moist in such a room as it is in many places 
where grain is stored after it leaves the farm and before its shipment, certainly not so moist as the hold of a ship 
during it.s voyage. The samples exposed to these conditions were repeatedly weighed at various seasons of the 
year. Some varieties were also exposed to air dried over strong sulphuric acid in a desiccator, such as is used in 
chemical laboratories, and left standing in the sun for. two mo~ths in sum.mer, and a few samples of wheat still 
further dried (as it is in chemical analysis) in a vacuum at 230° F. (110° C.). · 

· The samples were put in the boxes and the experiments begun in the early spring of 1880, when the most of the 
grains were thoroughly air-dried by being kept in the house the previous winter. They gained as warm weather went on 
from 2 to 5 per cent., according to their dryness when put up. They were not weighed between June 1 and September 
10 of that year, and it is possible that they may have been P.eavier at some date in the interval than when weighed at 
the latter date, which represents the.greatest weight in the summer of 1880. From this time their weights diminished 
until February, 1881, then fluctuated somewhat when near the minimum (and indeed they fluctuated all the time with 
each change of weather), and then increased again, attaining a maximum late in August or early in September of 
1881. It will be remembered that this last date was in a period of unusual heat and drought over the whole region 
from the great plains eastward to the Atlantic. This severe drought existed at New Haven, and therefore the 
maximum weight reached was in a" very dry time", with the specimens inclosed. under conditions like those pursued 
by seedsmen for the best protection of seeds from undue moisture without actual exclusion from. the air. 

It must be remembered that the term "dry air", as ordinarily used, is a relative term, not depending on the 
actual amount of moisture in the air, but the amount as related to its temperature. Air as moist as ib can be is 
said to be saturated, and the amount of moisture requirecl for saturation inereases rapidly with the temperature. I 
may say, in a general way, that it doubles with each rise of 150 F. of temperature; that is, at 900 air will hold about 
twice as much moisture as at 750, nearly four times as much as at 600, and more than seven times as much as at 45°. 
Therefore, air moist to saturation at 600, if heated to 750, is then only half saturated, and seems dry; and if fiuther 
heated to 80° or 90°, it then seems very dry indeed, although it contains as much water as air saturated at 60°. 
Hence, when warm air is moist, it contains very much moisture, and dry grains readily extract some from such air. 

The accompanying table shows the relative weights of the several samples of grain in the moist air of late 
summer and the dry air of a furnace-heated office in. winter. The table embraces forty samples in all (numbered 
for convenience of reference), representing several varieties of each of tLe grains, and from various parts of the 
country. They also represent various grades and qualities. For example, the wheats 1, 2, 3, 10, and 11 are very 
plump, aucl the sample No;' 4 is very badly shrunken. Of the corns, No. 17 has grains eleven t.imes as large as those 
of No. 12, and various other characters are represented. Twenty-two of the samples are from tbe lots tliat were 
analyzed, and the numbers are given iu the second column of the table under which they occur in the tables of 
chemical composition. Columns 3 and 4 give t110 variety and place where grown. . 

The fifth column gives the year of the crop. It will be seen that all the specimens except two had been dried 
over oue winter before the experiments began; some of the grains were three years old, and one specimen of corn 
four years old. 

The sixth column shows the weight in early autumn of 1880. During the summer all the specimens bad gained 
in weight, some of th~m nearly 6 per cent., others less, according to the way they had been kept the previous winter. 

Th~ seventh column re1)resents the least weight in the qry air of winter, and all the other weights are calculated 
from th1s as a standard. They had lost about 6 per cent. since the previous summer. 

The eighth column shows the weight in the late summer of 1881, when the specimens had gained from 6.8 to 
8.4 per cent. It is somewhat remarkable that all the sam1Jles lost and gained so nearly alike when we consider 
the variety of the samples, but the uniformly large gain in the moist air of the seaport is very suggestive, and 
illustrates how grain dried in one climat,e ma.y gain in a.notber or l1ow it mav lose and. gain in the same clituate . ' . where the aJr has access to the whole of the mass. 
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The ninth column shows the weight as driecl in a desiccator from one hundred to one hund~ed and thirty days. 
The weight would b_e reduced by a longer exposure to this artificially dried air, for the specimens have continued 
to lose so long as the experiment has been going on, very slowly at last; yet the loss does go on, and illustrates 
the extreme.tenacity with which the grain clings to some moisture. In fact, it continues to hold some, despite 
such drying, as is shown in the next column. · 

The teniih columnil)shows the ultimate weight when dried in a vacuum at 2300, until there is no further loss in 

weight. 
The experiments of Professor Hilgard, already cited, show the rapidity with which very dry grain absorbs 

moisture from an artificfally saturated air the :first few hours of exposure. I varied the experiment, and several 
specimens of wheat, dried in a desicm1tor for fifty-one days, until they weighed 6 or 7 per ce:qt. less than the lowest 
air-dried weight in the ti1bles, were then weighed in a tight metallic vessel, and then spread out on sheets of 
white paper on the sill of an open window, in feee access of air, on a warm, muggy day, when the temperature was 
77,20 and the wet~bulb 7ti0 , and after a few minutes weighed again with the same precautions. One specimen 
of the wheat gained 0.19 (about one-fifth) of one per cent. in three minutes, another Q.35 per cent. in six minutes, 
another 1.64 in twenty-four minutes, and another 2.02 per cent. in fifty-four minutes. These illustrate strikingly 
the amount of absorption that may take place during even rapid,.handling, ancl the rapid change that sometimes 
occurs in hot, muggy climates. The converse is, of course, true, and based on it are the means of rapidlr drying too 
moist grains by agitation in air dried by artificial heat. 

TABLE XXIV.-LOSS .AND GAIN IN WEIGHT OF GRAIN DUE TO SPONTANEOUS LOSS .AND GAIN OF MOIS'l'URE. 

Correspond· 
:No. inganii.lssia 

number. 
Grn.in. Where grown, 

WllllAT, 

1 ... • . . . . . . . • . . Little Club, winter . . • . . • • • • • . • • • • • • • ••• • • . • • . • .. • Oregon .......... . 
2 .............. White Club, winter ................................... do ............ . 
8 .............. .A.ustmlilm, winter .•.••..•..•••••.•••••....••.•••••.•. do ..••.•..••••. 
4 .............. Badly shrunken, winter........................... Clll.ifornl11 ...... .. 
6 .• : ••• •••••••• Somewhat shrunken, winter .•....•••••..••••..•....•. do .••.••••••••• 

6 ••••••.••••••• Milwnnkeo Clnb, winter.......................... "Western" .•.••. 
7 57 Red \.Vlntor, No. 2 .................................... <lo ••.•••••••••• 

42 Red Winter ....................................... Now York •.•.••.. 
9 21 Whito Winter ........................................ <lo ............ . 

10 •••.••.••.•••• Sonora. Spring ...•••.•••....••••.••.•..•.••.••.••. Oregon .• : •.••.••. 
11 .... •• •••••••. Wbite .A.ustra.Jlan, spring ............................. do ....••.•••••. 

CORN. 

12 145 .An 8-rowed White pop.corn .............. : • • • • .. • Conneotlout •••••• 
18 178 Pop, Yellow nnd White mixed.................... New York .....••. 
U 154 Wnushaknm .........••..••.•••••..•.•••.•..•..... MMBILOhW!etts .... 
16 .............. Wlscon$ln Dent................................... Conneotlout ...•.. 
16 .............. Black Sweet .......................................... 1lo ............ . 
17 .............. Cuzco ............................................. Peru ............. . 

OATS. 

18 . . . • • .. • . .. . . . Potato (vory heavy) . . • . . • . . . • • . • . • • • • • • • • • • • . . • . . Oregon .•..•.•.•.. 
10 •••• •• • • ... •• • Surprise (very honvy) ................................ do ............ . 
20 284 Common (SB pounds por hnshol) . • • • • • . . . . . . • .. . .. Michigan ....... .. 
21 .............. Common (84 pounds per bushel) .................. Now Y01•k •••..••. 
22 275 Common ..................... , . . . • . . . •• • • . . • • .. • . . Connootiout ...•.. 
23 277 Common ..•.......•.....•..•. , .••...•...••..••........ 1lo ............ , 
U 286 Common (32 ponndsperbushel) ................... New Hnmpehiro .• 

26 .............. DARLEY. Orogon ............................................ Oregon ........... . 
20 806 4-rowed.. .. . • . . . .. • . . . . . . •. . • • • .. . • . ••••... ••. . . . . Now York ....... . 
27 807 2-rowed ............................................... do ..•..•.....•. 
28 803 2-rowed ................. :........... • • • .. • • . • ... • • Massachusetts ... , 
20 804 Common ••...••...•... ..,, .......................... Now Ifampshlre .. 
SO 808 4-rowed............. . • . . . . . . • . . . . . . . • .. • • . . . • • • • . • Cnnadn ...•..•.... 

81 822 RYE, Common .......................................... New Hump1hiro .. 
32 ···· •· ·•· .• • . . Common ....................................... :.. North Carolinn ... 
88 ·•·•······•·•· Common .............................................. <lo ....••.••.... 

84 
35 

SB 

37 

881 SilvorRnll ...... ~~~~~~~~:· •••.•••.......•..... Connecticut ••.... 
883 I Silver Hull .......... : . . . . . • . . . . . . . • • • • . . . • • • . • . • . Massachusetts ... . 
334 Sil rnr Rull ................................... , . .. Minnesota ..•...•. 
888 Silver-gray ........................................ Now York ....... . 

40 
···••· · · .. · · • · Common.......... . . . . . . . . .•• • • • . . . . •• . .. • . . ••. . . . North Ctirollnn .•• 

Year of 
crop. 

Weight, Weight, Weight, Weight, Weight, 
September, February, September, driml in drietlnt 2300 

1880. 1881. 1881. desiccator. F. 

1877 105. 9 100 108. 4 g4,g ................. 
1877 105.8 100 108. 4 ............... ................ 
1877 105, II 100 108. 8 94.5 ............... 
1880 101. a 100 107. 7 OU .................. 
1880 107. 4 106 108.2 02.7 ............... ---
1877 105. 8 100 108.4 04.9 .................. 
1879 100. 1 100 108,2 DU 92. 5 

1879 106.2 100 107. 7 93. 0 91. 5 

1870 106.2 100 10s. a 93.9 92. a 
1877 105.8 100 107. 0 04.9 01. 6 

1877 105, II 100 108. 0 94.5 .................. 

1876 105.9 100 107.1 95.6 .................. 
1870 106.0 100 107. 2 ................ ..................... 
1879 106. l 100 107. 2 ................ ................ 
1878 105.7 100 101. a ................... ................... 
1878 105.6 100 107.8 .............. ..................... 
1879 107. 9 100 107.6 ................ ................... 

1877 105.1 100 106.7 ...................... ........... ······ 
1877 105.1 100 106.9 .................. ................... 
1870 105. 7 100 107.7 .................. ................... 
1870 105. 5 100 107.8 .............. ................. 
1870 105,4 100 107.1 ................ .................. 
1879 105.0 100 107.8 .................. ................ 
1879 105.4 100 107;8 .................... ................. 

1877 105.2 100 107.2 ................. ....................... 
1870 105. 6 100 108. 0 ................ ..................... 
1870 105. 8 100 107.6 . . .. .. . ... .. . . . . . . -...... -.. -...... 
1879. 105.7 100 107.8 ................ . ................. 
1879 105.5 100 107.7 ............... ...................... 
1870 105.0 100 107.6 ................ -....................... 

· 1870 105.0 100 108.2 04.6 ..... -. -.. -......... 
1879 107.9 100 107.9 ................. ...................... 
1870 108.2 100 107.8 ................ ..................... 

1879 100.1 100 107. 8 .................... ................... 
1879 100, 0 100 107.9 ................... ...................... 
1870 105.8 100 107. 9 ................ ....................... 
1879 106.B 100 108. 2 .................... ..................... 
1879 100.1 100 107.0 .................. ....................... 
1879 106. 0 100 107. 2 .................... ...................... 
1879 108.6 100 108.0 ................. .......................... 

:: 835 \Silver-gray ........................................ 

1 

Now Hampshire .. 
882 Common Gray . . . • • . . • • • • . . . . • . . . • • . . . . . • • • • • . • . • . Connoctiont .••••. 

~~~~~---~~~--~~~~~~~-~~......!...~~~~~-~~~~-'-~~~!.......~~--1~~~-'-~~~:-:-:-~~~ 
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32 THE CEREALS. 

Oil:EMIOAL COMPOSITIO~. 

The economic value of the cereals whether nsed as food for man imd his animals or as a raw material for tho 
manufacture of commercial prodttcts (a~ starch, glucose, spirits), depends ultimately on their chemical 9omposition. 
Their market value however is always modifi.ecl by certain IJhysical characters which affect iheir appearance or the 
appearance of' thei; product.' The most familiar illustrations of this are of wheat and ba.rley. First-class wheat 
depends on the color and the appearance of the flour it will make rather than upon its chemical value as a sustainer 
of life· and the barley of certain regions equally nutritious as food for animals, is nevertheless very much ' ' . ' deteriorated in price if its malt imparts undesirable colors to the beer made from it. . 

Of the ultimate chemical compounds found in our cereal grains, and which may be represented as distributed 
in classes there is an indefinite number. The analyses that have been made have been mostly for determining 
economic' questions rather than purely scientific ones, and' usually to test the relative values· of grains or their 
products for food or to regulate certain processes in the manufacture of millstuff:s. In most cases an analysis 
giving the relative quantities of six classes or groups of substances is sufficient for a general understanding of the 
composition of the grain for actual use. These substances, or groups of substances, are as follows: 

First: Oarbhydrates-Staroh, sugar, guru, and such similar compounds as resemble them in chemical composition 
and in digestibility and the ease of chemical decomposition. These amount to from 62 to 79 per cent. of the whole 
grain, according to the species or variety. 

Second: Fat, which inclucles au the oils and fatty matters of whatever kind, and also vegetable wax, which 
closely resembles the oils in chemical composition. These substances are found in all the cereals in quantities from 
1.26 per cent. in some kinds of wheat to 9.31 in the richer kinds of corn. In corn it exists more largely in the 
germ than in the body of the grain, and this is also probably true of the other grains. 

These two classes are together often called the" elements of respiration" and "fat-producing elements", these 
and similar terms expressing in a measure their functions as food. 

Third: Fiber, which constitutes the least valuable part of the grain. Although somewhat analogous to starch, 
gum, and sugar in its ultimate chemical composition, it differs greatly from them in digestibility and in the ease of 
chemical decomposition, more nearly resembling wood in its characters. Consequently, it is often calletl "woody 
:fiber". Some chemists speak of it as "cellulose", others as "crude :fiber". It constitutes froml.17 per cent. in the 
thinner-skinned wheats to 13 per cent .. in the lighter oats. 

Fourth: Albuniinoid.s, or substances containing nitrogen in nearly the same proportion in which this element 
is found in the lean flesh of animals. In food these albuminoids are often spoken of as the "elements of nutrition" 
ancl "flesh-forming" com:ponnds, because they go to the production of animal muscle, and they are the most costly 
elements of' vegetable food. They range in the analysis of the whole grains from 7.5 per cent. in the poorest corn 
to 15.5 per cent. in the richest wheat, ordinarily ranging from 10.5 to 11.5 per cent. In rice the quantity is 
considerably smaller, amounting to an average of less than 7.5 per cent. 

Fifth: Ash, or the earthy part, drawn originally from the soil, and which amounts to from 1 to 3.5 .]_)er cent. in 
different samples and kincls of the grain. This varies considerably in samples of the same grain, and as it is drawn 
from the soil, and not from the atmosphere, constitutes the truly exhausting agent, and its removal is the great 
.source of deterioration by long-continued cropping to grain without adequate manuring. 

Sixth: Water, which constitutes from 5 to 20 or more per cent. of grains as they come in the market. The 
amount is exceedingly variable, and probably in some of the damper shipments amounts to even more than the 
larger :figi.u·es here given, the very driest, however, probably rarely lower than the smallest figures here given. 
The probabilities are that .it is usually from 9 to 18 per cent. Because of the extreme variabillty in amount, 
depending on the comparative dryness of the grain, and even upon the season of' the year, when we wish to compare 
the values of the other ingredients for feeding or for manufacture this one is usually left out in the calculation. 

In the tables of chemical analysis we have therefore the two parallel series: in one the composition of the 
grains is given, with the amount of water actually found by analysis; in the other (under "calculated water free'') 
the percentages are calculated independent of the water, giving merely the relative quantities of the other 
ingredients compared with each other. • 

Because of the economic importance of the. subject the chemical composition of grains and their products has 
attracted considerable attention in late years, and since the methods of chemi.cal analysis have become reasonably 
accurate and reliable a very considerable number of analyses of American cereals has been made. No comprehensiV'e 
series had, however, ever been attempted, and t1Je literature of the subject was so scfl>ttered through manypublications 
as to be practically unavailable for comparison by the average user, until, in 1879, Dr. E. H. Jenkins, of the Connecticut 
Agricultural Experiment Station, carefully collected all the analyses of American grains, millstufts, and fodder 
material which hacl been imblished up to that time, which were complete enough for comparison, and which 
were considered by hint to be reliable. These were classified, tabulated and published in the Annual Report o.f the 
Oonneotiout Agrfoultural Expe1·iment Station for 1879 (New Haven, 1880), page 132. This valtmble table, while it 
threw much light on the com1iosition of American grains, also showed how incomplete our series of analyses were. 
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Th were but two analyses of American oats, one each of rye and barley, none of buckwheat, and none of the 

11 er~r food preparations of either oats, barley, rye, or buckwheat of American growth. Of corn and wheat there 
our many analyses, but they represented comparatively few localities. It has long been a popular belief that the 

were h d t l f · · l'fti · lities of fl.our and t e pro uc s preparel · rom gram grown m c 1 erent sections of country have different 
qua erties which are based upon ~ difference of chemical composition, and that this difference of chemical 
proplOsiti~n is due to the influence of the locality itself where the crop was grown. For example, the statement 
comiten found in speeches and in journals that corn grown in the South is more nitrogenous and more nutritious than 
:~Zt grown in the North, an~ th~•t wes~er1~ wheat con~ain~ more ~lut~n ~ha.n eastern, a1'e pure. ass~mptions, based upon 

accurate and wide chermcal mvestigat10n. Oons1dermg the mtrmsrn mterest of the subJect itself, the abundance n; loose assertion having no basis in exact knowledge, and the importance of having at least some of these gaps 
;lied I have had one hundred and five additional analyses of American grains and their food products made 
unde~ my direction, by Mr. Samuel L. Penfield, in the laboratory of the Sheffield scientific school of Yale Oollcge. 
These analyses were all made in duplicate to increase their accuracy, and the percentages given are the averages. 

In choosing the samples for analysis some were taken of special varieties and of known origin; others were of 
certain grades as officially inspected; others were bought of salesmen in the open markets. The same may be said in 
respect to the.iuill products, some of which were obtained direct from the manufacturers, and others bought where 
they were on sale in the markets by reputable dealers. This method was adopted that the analyses might represent 
the materials as they came to the consumers, and thus escape the suspicion that they might be exceptional samples 
chosen by interested parties. All are of the crop of 1879 unless otherwise stated. 

The references cited in the tables of chemical composition give not only the original place of publication, but 
are often references to places where the especial analyses are more fully llescribed, or the objects for which they 
were made more fully discussed. 

The following are references to such published analyses of American cereals as have not been includell in these 
tables. Some are partial analyses, and in the others some circumstance indicates that they are of no value for th& 
present purpose: 

Buckwheat-United States Patout Office RopMt, 1849, p. 47. 
Maize-Transactiions New York AgTicultural Society, 1848, p. 678. 
Maize-;--United States Patent Office Report, 1849, p. 470. 
Maize-United States Patent Oilic<} He1io1·t, 1.857, p. 160. 
Maize-United States Patent Ofliee Heport, 1873, p. 180 . 

. , Maize-United States Patout Oflic() Ifoport, 18715, p. 14,.l:. 
Wheat-Ohio Agricultural lfoport, 18157, p. 727. 
Wheat-United States Patent Office Ueport, 1.840, p. 64. 

The following ta.blos include all tho eompleted a.nd trustworthy chemical analyses of American cereals al).d their· 
fodder products tlrnt lrnve appen.red to this time, and :m~ grouped as seemed most convenient for the nser. To the 
analyses of grains, mill Htuffs, waste products, and so on, I have appended also such analyses of straw and the 
fodder materials derhred from these eoreals as lmve yet been made, and also a few ana.lyses of miscellaneous seeds: 
and fodder materials (as sorglrnn1) belonging to the ceren.l tribe of plants and cultivated in this country. These 
tables, therefore, represent the pl'esent state of our lmowleclge of the chemical comuosition of American grains and. 
their products. 

EXPLANATION OF SIGNS USED IN THE TABLES. 

In the anal,yses imblislled here and collated from other sources the analysts in a considerable number of cases. 
have determined separately the gum, dextriue, wax, and other constituents. In their prepamtion for this table, for 
the sake of uniformit,y, such analyses have been recalculated, the wax reckoned .as fat (which it resembles in· 
chemical characters) and the other ingredients rnckoued collectively as carbhydrates. These analyses are marked. 
as follows: 1 

.Ai~ asterisk (*) indicates tha.t wax, sugar, gum and doxtrine, "amylaceous cellulose," an cl "alkali extract" were· 
determrned . 

.A dagger (t) indicates that sugm·, gum, albumiuoids soluble in alcohol (sometimes called "Zein"), and: 
albuminoids insoluble in alcohol were cletermine<l . 

.A double dagger W indicates that sugt1r ancl gnm were determined . 

.Alb~~inoids in all cases sign~fy the percentage of nitrogen multiplied by 6.25. 
Ad<l~tional notes on some of the samples follow, indicated merely by their anitlysis number. 
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TABLE X.XV.-CHEMICAL COMPOSITION OF AMERICAN CEREALS A.ND CEREAL PRODUCTS. 

WINTER WllEA.T, KERNEL. 

lio. Va.riety. 

1 Polish • • • • • • • • . .. . • . • . Maryland ........ . 
2 White ................ M.ichlgan ••••••••• 

8 "No.l"WhiteWinter •••. do ............ . 
4' Diehl. .................... do ........... .. 
5 Diehl ..................... do ............ . 

tRep. U.S. Dept. Ag., 1878, p.147 .•• 
*Rep. Midd • .A.g'l Exp. St., 1S77-'78, 

p.25. 
U. S. Census ...................... . 
Eep. Mich. B'd .A.g., 1S77, p. 850 ... . 
Ibid.,p.351 ....................... : 

ll Diehl. .................... do ............. Ibid.,p.350 ....................... . 
7 Diehl. ................... do ............. .lbid.,p.850 ...................... .. 
S Soules .................... do ............. Ibid.,p. 350 ...................... .. 
9 Lincoln ................... do ............. Ibid.,p.350 ....................... . 

10 Lincoln ................... do ............. .Zbid.,p.350 ....................... . 

10. OS 1. 67 

12. 75 1. 56 

12. 89 1. 85 
9.64 1.72 

12.18 1. S2 

12.68 1.77 
10. 25 l. 50 
11. 02 1.73 
13. as 1. 5o 

10. 7S 1. 75 

11 Fultz ..................... do ............. Ibid.,p.350 ........................ 11.45 1.74 
12 Weeks .................... do ............. Ibia.,p.a5o ........................ 10.03 1.50 
18 Powers ................... do ............. Ibia.,p.350 ........................ 10.85 1.70 
14 Armstrong ............... do ............. Ibia.,p.350 ........................ 12.21 1.97 
15 Tuscan ................... do ............. Ibia.,p.850 ........................ 13.77 1.72 

16 Post ...................... do ............. Ibia.,p.350 ....................... . 
17 Red....... .. .. .. .. • • .. M.issouri.......... Rep. Midd. Ag'l Exp. St., 1S77-'7S, 

p.25. 
18 Yellow ................... do ............. tRop. U.S. Dep't Ag., 1878, p.147 .. 
19 Fromlimeatoncland .. New Jersey ...... U.S.Cenaus ..................... . 
20 Fromgrayrookgravel .... do ............. Ibid .............................. . 

soil. 

10. 27 1. 58 
13. 52 1. 55 

7.60 1.91 
13. BO 2.09 

13. 07 1. 82 

21 WhitoWinter ........ NewYork ......... Tbia ............................... 13.07 1.63 
22 Fultz ................. :Michigan ......... Rep.Mich.B'd.A.g.,1877,p.350 .... 12.53 1.74 
23 Treadwell ................ do ............. Ibia.,p.350 ........................ 12.09.1.71 
24 Treadwell ................ do ............. Ibid.,p.850 ........................ 9.94 1.80 
25 Tread\ycll ................ do ............. .lbid.,p. 350 ........................ 10. oo 1. 76 

.A.naly ala. 

12. 43 1. 56 

11. 64 1.83 

11. 06 1. 00 
12.3S 
13. 78 

11.81 
11.88 
11.81 
11. 90 

11.as 

71. 50 2. 67 I. 86 
70. 96 1. 20 1. 70 

70. 74 I. 56 2.12 

a76. 26 1. 90 

a72. 22 2. 07 

a73.74 
a76. 37 
a75.44 
a73.16 

a76.09 

2.03 
1. 67 
1. 04 
1. so 
I. 97 

11.59 a75. 22 1. 98 
1. 77 11. 00 a77. 38 

12. 03 ..... .' a75. 42 1. 91 
12. 88 a72. 04 2. 24 

1.99 11. 37 a73.14 

11. 25 
11. 79 1. 72 

11.59 1. 53 
11.39 1. 90 
12. 50 1. 93 

10. 63 1. 79 

14.47 
12.50 
11.09 
11.BS 

a76.00 1. 76 
69. 05 1. 47 1. 70 

75.17 2.11 2. 07 
60. 62 1. 70 2. 41 
es. 84 1. 74 2. 11 

71. 23 1. 05 1. 87 
an. 26 1. 99 
a73.10 1. 06 
a76.57 2. 02 
a76. 36 1. 90 

Calculated water free • 

18. 82 1. 73 
13. 84 2.10 

12. 70 2.1s 
13. 09 
15. 63 

13.54. 

13.24 

12.81 
18.78 
12. 76 

79. 62 

81. BB 

Sl. 21 
a84. 41 
a82. 30 

ttS4.4i 
a;85. 00 

a84. 75 
a84. 42 
a;S5.27 

13. 09 a84. 93 
12.22 

18. 50 
14. 66 

a86. 01 
a84. 09 
a83.10 

18.10 ...... «84.82 

12. 54' a85. 70 
13. 63 1. 00 80. S9 

12. 56 l. 66 81. 42 
13. 14 2. 19 80. 30 

14. 48 2. 24 70.15 

12. 22 2. 06 81. 95 
10. 54 aBl. 4 7 
14. Bl a83. 73 
12. 99 a84. 09 
13. 20 a84. 84 

26 Tappahannock ............ do ............. Ibid.,p.350 ........................ 11.21 1.77 13.56 a13.46 
a72. 25 
a74. 04 
a70. 57 
a74. 82 

2. 00 15. 27 a82. 73 
aS2. 06 
a84. 31 

a85. 60 
a;83. 20 

27 Lanoll8tor ................. do ............. .lbid.,p. 350 ........................ 11. 93 I. 82 14. 00 
28 Asiatic ................... do ............. Ibid.,p. 350 ........................ 11.11 1.70 12. 25 
29 Gold Medal ............... do ............. Ibi<i.,p.350 ........................ 10.55 1.73 11.15 
30 Gold Medal ............... do ............. Ibi<i.,p.350 ........................ 10,12 2.00 13,06 

Ill EgyptianRed ............ do ............. Ibia.,p.350 ............. ~ .......... 11.48 1.60 11.19 
82 Clawaon .................. do ............. Ibi<i.,p.350 ........................ 12.29 1.64 11.88 
38 Clawson .................. do ............. Ibid.,p.850 ........................ 11.30 1.74 ,lQ,04 
34 Cfawson .................. do ............. Ibi<i.,p.350 ........................ 12.29 1.70 11.16 
85 Clawson .................. do ............. Ibid.,p.850 ........................ 10.36 1.64 11.Sl 

86 Clawson .................. do • .. ... • .. .. .. Ibid.., p. 850 .. • .. • .. . .. .. • • .. .. . .. .. 11. 19 1. 70 
87 Clawson .................. do ............. Ibid.,p.350 ........................ 11.-09 1.0~ 

as Clawson .................. do ............. Ibid.,p.350 ........................ 11.0S 1.49 
39 Clawson .................. do ............. Ibid.,p.350 ........................ 10.43 1.70 
40 Clawson ................. do ............. Il>id.,p.350 ........................ 10.31 1.60 

12. 06 
12.38 
12. 25 
12. 69 

12.25 

a75. 64 

a74.19 
a76. 02 
a74. 76 
a70.19 

a74._09 
a74.80 

a75.18 
a75.1S 
a75. 84 

2. 06 15. 88 
1. 91 13. 7S 
1. 93 12. 47 

2. 23 14. 51 

1. 01 12. 64 

1. 87 13. 54 
1. 07 12. 33 

2. 00 12. 72 

1. S3 13. 21 

1. 99 18. 50 
1. 85 13. 93 

1. 08 13. 78 
1. 00 14.17 
1. 7S 18. 66 

a85. 45 
a84. 59 
aS5. 70 
aS5.22 
a84. 90 

aS4.42 
a84. 22 
a;84. 54 

a83. 93 
a84. 56 

41 Clawson .................. do .. .. .. • • .. .. . Ibid., p. D50 ...................... .. 13. 00 1. 79 
13. 30 1. 70 

7. 63 1. S4 
10. 91 1.46 
12. 99 1. 77 

11. 37 a73. 84 2. 05 18. 07 a84. 88 
42 "Red Winter ........... New York ........ U.S. Census ...................... . 
43 Swamp ............... Ohio .............. tRep. u. S. Dep't.A.g.,1878, p.147 .. 
44 Sonora Club .......... Oregon ........... Rep. Mich. B'd of Ag., 1877, p. 351. 
45 CI:iwson .................. do ............. Ibid., p.1!51 ...................... .. 

46 Foizy ..................... do ............. tRep. U.S. Dep't.A.g.,187S, p.147 •• 
47 Brazilian ................. do ............. iibia., p.147 ...................... . 
48 W1tite .................... clo ............. tlbid.,p.147 ...................... . 
49 Fultz ................. Wiaconaln ........ U.S. Census ..................... .. 
60 Victor ................ Canada ........... tRep. U.S. Dep'tAg., 1878, p.147 .. 
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s. 9S 1. 57 
9. 29 1. 77 
9. 52 1. 57 

12. a4 1. S9 
1. 49 1. ao 

13. 60 l. 73 68. 08 1. 59 1. 96 
11. 59 1. 54 74. 00 2. 41 2. 00 
10. 63 a77. oo 1. 63 
10. 50 a74. 74 2. 03 

8. 40 1. 25 
9.45 1.17 

8. 58 1. 63 
11. 00 l. 76 
9. 45 1. 69 

77. 52 2. 28 1. 73 
76. 33 1. 99 1. 95 
77.11 1. 69 l. 74 
71, 30 1. 62 2. 15 
77. 71 2. 27 1. 50 

15. 6S 2. 00 78. 53 
12. 55 1. 67 81.17 
11. 93 a86. 44 
12. 07 a;85. 90 

9. 23 1. 37 

10. 42 1. 29 
9. 47 1. 68 

12. 6li 2. 01 
10. 22 ]. 83 

85.16 
84.15 

85.24 
Sl. 84 
84. 01 

2. 07 

1.44 

1. 70 

2. 29 
1. 06 
2. 02 

1. 90 

1.83 

2.61 

2. 61 
2.10 
1.S'I' 
1.85 

2.44 
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T.ADL~ XXV.-CHEMICAL COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS-Continued. 

WINTER WlIID.8.T, KERNEL-Continuod. 

Analysis. Calculated water free. 

i ~ i 1 
i t~ J: =· 
y 0 = ~i Reference. 

No. Variety. Sta to. 

i ii i ~~ 
~ ·~ ~ ~ ·~ ~ i~ 

--------------1------------1--~-J __ ~--~--~-:a __ l"l_~_ -~-·---~--~ __ 0_~--~-"-
61 Silvor Chaff ........... Canada ........... tibid., p. 147 ..................... .. 
52 Soules, from British . ... • ......... ... • .. Rep. Mich. B'd .Ag., 1877, p. 850 ... 

Columbia. 
53 Soules, fl'Qm British .... .. . • ... • . . •. • • . . Ibid., p. 850 ...................... .. 

Columbia.· 
IH Soules, from British 

Columbia. 
55 Buckeye, or White 

Wabash. 

Ibid., p. 850 ...................... .. 

Ibid., p. 350 ...................... .. 

8. 03 1. 58 
s. 51 1. 03 

ll. 22 2. 09 

10. 07 1. so 

12. 78 i. as 

66 Fulti. ... . . .. . . . . .•. . • . .. . .... .. . . .. ••• • • • tRep. U. S. Dep't .Ag., 1879, p. 100.. 10. 40 1. 15 
57 "No.2"RedWinter ...................... U.S. Census ....................... 12.~4 1.80 

o. 80 1. 75 75. 41 2. « 1. 73 
12. 25 ...... a77. 61. l. 78 

11. 88 .. • .. • a74. 81 2. 85 

13. 45 . . . • . • a74. 59 2.10 

10. 80 1. 92 82. 81 
13. 80 .. .. .. a84. 84 

18. 84 1184. 20 

14. 06 a82. 94 

10. 07 . .. • .. a74. 02 

11. 90 1. 71 72. 89 2. 45 
10. 04 1. w 71. 04 1. 53 

1. 58 12. 09 a85. 73 

1. 28 , lB. 27 1. 90 80. 80 
2.18 12. 56 2. 05 81. 60 

2.68 

2. 75 
1. 76 

=~========== 
Average (57 analyses) ......................................................... . 
Maximum .................................................................. .. 
Mlnimum ..................................................................... . 

a The fiber, onrhhydrates, ancl fot not separo.tod. 

11.18 1. 70 

18. 77, 2. 00 
7. 40 1.15 

11. 70 bl. OB b71. 81 bl. 95 1. 921 13.18 1. 87 80. 83 2. 20 
14. 47 1. 93 77. 71 2. 67 ................................ .. 
8.40 1.17 08.08 1.26 ...... ! .......................... .. 

b .A. vernge of 18 analyses. 

WINTER WHEAT, C.A.L!l!'ORNIA, KERNEL, 

58 Mncaroul(crop of 1870) California......... U. S. Consua.......... ... .. • . ••• • .. 10. 70 1. 07 
59 Mncnroni (crop of1870) .... do ............. Ibid............................... 10. 08 1. 45 
60 White Club (crop of .... do ............. Ibid................................ 11. 23 1. 08 

1870). 

13. 70 1. DO 
12. 84 1. 75 
8. 25 2.14 

70. 21 1. 46 2. 21 
71. 40 1, 63 1. 03 

74. 78 1. 07 2.17 

15. 40 2.18 
14. '1 1. 97 

9. 20 2. 40 

78.62 
80.16 
84.26 

1. 64 

1.83 
1. 88 

61 11 No.l,"S.F.Prod11ce .... do ............. lriid ............................... 11.oa l.78 9,09 2.15 78.58 1.77 2.00 10.89 2.42 82.70 1.09 
Exeh.(oropof1879). ===========-=== 

Average (4 analyses).. • • .. • ............... .. .. .. • .. • • . • • .... ... • • .. • • .. . .. . .. .. 10. 07 1. 78 11.14 1. 08 
Maximum ............ ............... ••• .. .. .. • .. . .. .. • • .. .. • .. .. • • • .. .. .. . • • .. 11. 28 1. 07 18. 76 2.15 
Minimum............. .. • .. • .. .. • .. • .. • • .. . • • . • • • • • .. • . • . .. • . . • .. • • .. . • .. . • • • . . lO. 70 1. 45 s. 25 l. 75 

SPRING WllEA.T, KERNEL. 

G2 Scotch Fife........... Dakota . • .. .. . . .. . U. S. Census....................... 12. 60 1. 08 
GB Scotch Fife ............... do . .. • . • • • .. .. . Ibid. .. .. . .. . . • .. . . .. . • .. .. .. . .• .. • . 12. 00 1. 77 
64 Amber Ilearaed....... Maine .. .. . . . • . • .. Ibid . . . .. . .. .. . . .. • .. .. . .. .. .. .. . .. 19. 85 1. 7D 
G5 "Springwhent" ...... Minnesota ........ Rftp. Mich. D'cl Ap;., 1877, p. 850 .. .. 11.1a 1. 05 

8. 70 2. 05 

13. 50 2. 01 
rn. 25 l. oa 
11.81 1. 00 

14. 00 
15. 40 l, 40 

72. 50 l. 63 2. 00 12. 52 2. 22 81. 44 1. 82 
74.78 1.77 ................................ .. 
70. 21 1. 46 

08. 00 1. 82 2. 20 
68. aa 1. s2 2. 08 
00. 06 2. 00 2. 06 

a;72. 02 

60. 72 2.55 
2. 20 
2. 25 

15.4,5 2. 29 
15. 21 2. 22 
13. 62 2. 29 
15. 75 
16. 89 1. 03 

77. 02 2. 08 
78.46 2. 08 
79. 72 2. 31 

a82. 05 

76.43 2. 80 GO Champln.!n ............ Now York ........ tRep. U. S. Dop't A.g., 1878, p. 48 .. . 

67 Defisnee .................. do ........ ;. . .. tl bid., p. 48 • .. • • .. • .. • • .. .. . .. . • • .. 8, 12 1. 571 14. 00 2. 04 71. 78 2. 40 1. 71 15. 23 ' 2. 22 78. 13 2. 71 
68 Chili Club ............ Oregon ........... tibicL., p. 48 ... .. .. • • .. ••• . . . .... • .. 7. 00 1. 56 8.14 1. 41 78. 68 2. 33 1. 60 8. 83 1. 53 85. 42 2. 53 
69 NoahJslnnd .............. do ............. ilbid .............................. 9.04 2.00 0.80 1.92 74.58 2,00 2.21 10.84 2.12 82.55 ~.28 
76 ll.ed Mammoth........ Wisconsin........ U. s. Conaus....... ..... •. • ... .. .. 12.13 2. ao 15.13 2. 80 66. 07 2. 07 2. 00 17. 22 2. 60 75. 23 2. 35 
11 lmp1·ovded Fife, from . • • .. • •• • • • • • • • ... • • tRep. U. S. Dep't, .Ag., 1878, p. 48.. 8. 50 1. 47 14. 70 1. 62 71.15 2. 56 1. 61 lCi. 07 1. 77 77. 75 2. 80 Cana a . 

.A.verage(lOanalyses) .......................................................... 10.5; 1,84, 12.071bl.8;~;~.64 ~~ 2.05 ·-1:~ 2.07 -~~~--;:~ 
Maximum..................................................................... 13.85 2,BO 15.40 2.30 78.68 2.56 .• ; ............................. .. 

Minim nm............. • • • • .. • • • • .. • • • • .. • • .. .. • • • • • • .. .. • .. • .. .. . • • • • . • • .. .. • .. 7. oo 1. 47 8. 14 1. 41 66: 07 1. 82 ................................ .. 

.A. (n~~~f#.~~\ ;vheats .•••.••••••...•..••.•••••.•••.•.••.•••• , ••••••••...••••.. 

Maximum · .......................................................................................................... 
Minim nm ............................................................................................... 

a The fib&r, oarbhydrntea, 11nd fat not sep11ratecl. 

11.07 1. 73 

ia. 77 2. ao 
7, 40 1.15 

ll. 84 l. 70 . 
15. oo 2. ao 
8.14 1.17 

71. 68 1. 98 1. 04 18. 81 1. 01 

77. 71 2. 67 
60. 07 1. 20 

b Avemgo of O nnalyaee. 

80. 01 2. ~3 
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'l'ABLE X:XV.-CHEMIC.A.L COMPOSITION OF AMERICAN CEREALS .A.ND CEREAL PRODUCTS-Continued!. 

WlIE.A.T FLOUR. 

:N'o. Variety. Statfl. Reference. 

72 Teawheat •••••••••••• X:a,neaa ........... :Rep.Mich.B'd.A.g.,1877,p.350 ..... 12.43 0.50 
78 Grass whe~t .............. do .. ••• .. .. .. .. lbid., p. 850 . .... ... ••• . • • •• .. • • • .. . 11. 92 O. 59 
74 Early :May ................ do . .... ..... • .. Ibid., p. 850 .. ......... ... .. ... .. •• . 10. 70 0. 57 
75 Illue Stem ................ do ............. lbid., p. 350.. ...... ...... ..... .. ... 10. 9ll O. 57 
76 Mammoth Spring ......... do ............ ·. lbid., p. 350. ....................... 10. 96 O. 69 

77 Clawson .............. Michigan ........ . Ibid., p. 850 .................... · ••. 
7B Cla.wson .................. do ............ . Ibid., p.350 ....................... . 
70 Weeks .................... do ............ . Ibid., p. 350 ...................... ·. 
80 l'owers ................... do ............ . Ibid., p. 350 ....................... . 
81 .Armstrong ............... do ............ . lbid., p. 350 ....................... . 

82 Tuscan ................... do ............. Ibid., p.350 ....................... . 
83 Diehl ..................... do ............. Ibid., p. 350 ...................... .. 
84 Diehl. .................... do ....... ...... Ibid., p. 850 ....................... . 
85 Soules .................... do .. .. • .. . .. • .. Ibid., p. 350 ....................... . 
86 :Fnltz ..................... do . • .. • .. • • .. • . lbid., p. 350 ...................... .. 

87 Treadwell ................ do ............. lbid., p. 850 ....................... . 
88 Buckeye .................. do ............. Ibid., p. 350 ...................... .. 
89 .A.siatic ................... do . . . . . . .. •• .. • Ibid., p. 350 ...................... .. 
90 Gold Medal ............... do . ... • . • . .• .. . lbid., p. 850 ....................... . 
gl Gold Medal ............... do . . .. • ... .. • .. Ibid., p. 350 ...................... .. 

92 Egyptian Rod ............. do ............. Ibid., p. 850 ...................... .. 
98 W u.shburn's Snperla- Minnesota .. .. . . . . U. S. Census ..................... . 

tive. 
94 Uhristlan's ................ do ............. Ibid .............................. . 
95 Queen Ilea ............ NewYork ........ lbid ............................. . 
96 Washlmrn's .......... Minnesota ........ Ibid ............................. .. 

o. 93 o. 63 
10. 69 0. 64 

9.10 o. 65 
10.15 o. 4S 
12. 01 o. 63 

18, 43 o. 72 
8. 28 o. 62 
9. 29 o. 65 

10. 65 0. 02 
9. 69 o. 66 

10. 46 0. 66 
10. 06 0. 63 

9. 66 o. 64 
9. 56 0. 67 
9. 66 0. 04 

9. 71 o. 66 
13.17 o. 43 

12. [>2 0. 40 

12.14 0. 56 
13.10 0. 35 

97 Straight .................. do .. • . • . . .. .. .. Ibid .. .. . . • .. .. • .. .. .. . . .. .. .. • .. .. 12.16 O. 58 
08 Straight .............. NewYork ........ Ibid ......... ~ ..................... 1a.02 0.50 
09 l'atent • • • • . •. .. .. • .. • Missouri.......... Ibid. . • • .. .. • • • • • • ... • • .. .. • • .. . • • • . 11.10 o. 52 

100 W. W. W. W. entire Now York ........ Ibid............................... 13. OD 1. 45 
wheat. 

.A.nalyele. 

13. 56 

13. 31 
11. 37 
11. 87 
13. 31 

11. 25 
o. 62 

10. 50 
11.59 
12. 25 

10. "IJ4 
10. 94 

9.71 

10. 00 
8.94 

10. 63 
9. 69 

11. 00 
9. 80 

11. 01 

10. 75 
12.13 o. 08 

12.16 o. 07 
11. 63 0. 09 

11. 75 0. 06 

18. 31 1 0.15 
9. 87 0.16 

10.00 O. lll 
13. 07 o. 99 

a73. 42 
a.74.18 
an 86 

an 07 
a75. 04 

a78.10 
aw. 05 
a79. 75 

an 78 
a74. 51 

a74. 01 
a80.10 

aso. 35 
(j,78. 7a 

(J,80. 71 

a78. 25 

a79. 02 
a78. 70 
a70. 97 
a78. 69 

o. 67 
0. 67 
o. 64 
o. 64 

0.78 

o. 70 
o. 72 
0. 72 

o. 53 
o. 72 

o. 83 

o. 68 
. 0. 72 

o. 69 

0. 73 

0.73 
0.71 
0.71 
0.74 

o. 71 

a78. SS 0. 73 
78. 15 1. 04 0. 40 

73. 80 1. 05 0. 46 
74.32 1. 26 0. 64 
78. 70 1. 04 o. 40 

72. 63 1. 17 0. 66 
75.17 1.19 o. 68 
76. OS 1. 23 o. 58 
69. 52 1. 88 1. 66 

= Calculated water free . 

.. 
1 
~ 

15.48 
15. 06 
12. 78 
12. 76 
14. 96 . 

12.49 
10.78 

11. 55 
12. 91 
14. 02 

12. 63 
11. 93 
10.71 
11.10 

9. 90 

11.87 
10. 86 
12.18 
10.84 
12.19 

11. 00 
18.97 o. 09 

13. 00 o. 08 
13. 25 0. 10 

13. 5s o. 01 

15.15 0.17 
11. 35 .O. lS 
11.'/.6 0.14 

15. 04 1.14 

(J,83. 85 
a84. 27 
a8o, 63 
a86. 60 
a84. 26 

a86. Sl 
"'88.5Q 

(J,87. 73 
(j,86. 56 

a85. 20 

aS6. 54 

a87. 30 

ass. 57 
ass. 02 
aso. 37 

ab7. 40 
a8S. 43 
a87. ll 
a88. 42 
a87.10 

a87. 37 
84. 26 

......... ,· 

84. 36 1. 20 
84.58 1.43 
S4. 81 1. H> 

82. 09 i. as 
86,42 I 1.87 

&Q.()4. 1.38 
so. 00 2.16 

101 Ilaldng Flour .. • .. • .. . Wisconsin . • .. .. .. Ibid .. .. .. . . • . .. • .. • .. • • • .. . .. • .. . . 12. 74 O. 48 11. 88 o. 00 73. 67 l.14 o. 55 13. 63 O. 10 84. 41 1. Bl 

102 l'erfection ............ Missouri. ......... Ibid .. ....... .......... ....... ..... 11. 26 o. 88 
103 White Silk ............... do .. . • • • • .. . • • . Ibid • .. . .. .. .. • • • .. .. • .. .. • .. • • . .. . 12. 05 o. 45 
104 SnowJ!ako • .• . .. • .. .. . Michigan......... Ibid . • • • .. • .. . . . .. . .. .. .. • • .. .. . .. . 12. 96 O. 53 

105 Hill's XXXX .. ·• ...... Now York........ IbicL .. .. .. . ... .. . .... .. ...... . • . • .. 13, 04 o. 50 
106 Illuejacket ............... .c1o . • .. • • . ..... • Ibid •• • • .. .. • . • .• .... .. .. •• . • .. ... . 12. 60 0."52 

NowRampton ........ NewJ'ersoy ...... . IIJid .............................. . 12. 80 o. 69 107 
108 Washburn's Superl<t. Minnesota ...... .. 

tlve. 
Ibid .. • . . ... . • .. • .. . . . .. . • .. . • .. • .. 12, 67 o. 34 

100 Palisade .................. do ............ . Ibid ............................. .. 
110 Early !User........... Illinois . • • • .. . • • .. IbicL ........................ • .... .. 
111 Bain'eChoico ......... Missonri. ......... lbid ............................. .. 

12. 40 0. 52 

12. 02 o. 41 
12. 22 0.41 

11.06 0.09 
o. 69 0.11 
8.56 0.17 

10. 54· 0.14 

10.45 0.14 

11. 56 0. 22 
12. 50 o. 07 

11. 81 0.15 
10. 44 o. 08 

0. 69 0.10 

112 Minnesota............. Minnesota. ........ Rep. Mich. B'd .Ag., 1877>P• 350..... 11. 7S o. 49 12. 25 
113 Mlnnesot11 ................ do ... .. •• ... . . . Ibid., p. 850.. .... .. . . .. .. .... • .. • .. 12. 80 o. 55 12. 50 
114 "Patentl'rooess" .... Michigan ......... lbid.,p.850 ........................ 10.81 0.60 10.94 
115 "New l'rooess" ....................... : .. l!.op. Midd • .Ag'l Exp. St., 1877-'78, 13. 50 O. 42 10. 92 

p. 25. 

110 No. 1 Jlour ................................ Ibid., p. 25 .... .. • .... .. ...... ...... 11. 08 O. 46 8. 71 

76. 13 1. 08 o. 42 
70. 61 1. 09 o. 51 
76. 59 1. 19 0. 61 
74. 62 1.16 o. 57 
7§. 09 1. 20 o. 50 

73. 43 1. ao o. 79 
73. 48 o. 94 o. 39 

73. 91 1. 15 o. 59 
76. 24 o. 81 0. 47 
76. 65 o. 93 o. 47 

a,15.4\l o. 5\l 

a74.15 O. 63 
a7S.15 o. 67 
b74. 04 1. 12 o. 40 

b78. 11 o. 74 o. 52 

12. 46 0.10 
11. 03 0.13 

9. 83 0.19 
12.13 0.16 
11. 96 0.1,6 

18. 25 o. 25 
14. 31 0. 08 

13. 49 0.17 
11. 87 o. 09 
11. 04 0.11 

ii.ss 
14. 33 
12.19 
12.63 

9. 88 

85. 82 1.20 
87. 09 1. 24 
8S. 01 1.86. 

85. 80 1.84 
S5. 02 1. ll'I 

84. 22 1.49· 

84.15 1. 07 

84. 44 1. 31 
86. 66 o. 91 
87. 32 1. 06· 

aSG.5~ 

aS5. 04 
aS7.14 
b85. 5il 1.80 

b88. 76 0, 84 

117 No. 2 Jlour ............................... . Ibid., P· 256................... .. .. .. 12. 46 0. 50 !!. 56 b77. 92 o. 56 o. 57 9. 75 b89 04 O. 64 
118 No. 3 1lour ............................... . 
119 NewProcess ............................. . 
120 Wheat flour, from en· ................... . 

tirowheat. 

Ibid., p. 25 .. • .. . .... • • • • ... • • •. . . .. 10. ao o. 55 o. 59 b78. 52 1. 04 o. 61 10. 69 b87. :.t 1.10 
Rep.Ct . .A.g'lExp.St.,lSSO,p.85 .... 12.79 0.50 12.31 0.07 73.14 1.19 0.57 14.12 0.08 83.84 l.~· 
Ibid., P· 85 · .. • ........ .... .... ••• .. 12. 89 1. 44 14.,12 1. 22 68. 32 2. 01 1. 65 16. 20 1. 40 78. 45 2. BO 

=.-====.:;::.....;;=== ~= 
.A.verago (49 analyses)..................... ....... .............................. 11. 56 o. 59 11. 09 o0.17 

lS. 5611. 22 
8. 56 0. 06 

075. 43 ol. 14 o, 66 12. 53 0.19 85. 34 1. 28· 

j ~=::.:::::::::::·: :::::::::::::::::::: ::::::::~:::::::::::::::::::::::::::: 1::~~ ~::: 78.5212.01 ...... 1 ........................... . 

68.32 Q.56 ................................. . 

416 "' The :fiber, oarbhydrates, and fat not separated. b Fiber not separated. o .A. verage of 25 nnalyses. 
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TABLE XXV.-CHEMIC.A.L COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS-Continued. 

lfo. Variety. State. 

121 Rochester •••••••.•. -- - New York .. - ... .. 
122 Honeoye ..... -- ...... .' .... do ...... • .. • .. . 

123 Jl'.elly's No. 1 Graham - ... do ............ · 

GlU.HAY FLOUR. 

Reference. 

U. S. Census • • .. .. .... • • .. • • .. • • • • . 12. 06 1. 97 
Ibid .. .. .. ... .. .. .. .. •• . . . .. .. . .. . . 13. 52 1. 68 
Ibid . . . .. . .. .. . • . . .. . .... . .. . .. .. .. 18. 09 1. 67 

Analysis. 

12. 44 1. 83 60. 80 1. 90 2. 24 
11. 81 1. 90 70. 00 1. 50 1. 04 
11. 25 1. 78 60. 80 1. 72 1. 03 

Ca.lonlated water free. 

14.15 2. 08 
13. 08 2, 30 
18. 04- 2. 06 

79.87 

80.95 
80. 98 

2.18 
1. 71 
1. 99 

flour. =---=:::::::::==~·======___:.__ 

.A.verage (3 ani!.lysea) ................. -...... -· ............ · •• •• • .. · · ·......... 13. 00 1. 77 11. 67 1. 87 
Maximum ............................... - ................. • ...... • · ........ - .. 13. 69 1. 97 12. 44 1. 09 
Minimum .................................................... • • • .. • • ... - • . .. .. .. 12. 06 1. 67 11. 25 l. 78 

W1IlllA T BRA.N, MIDDLINGS, A.ND SHORTS. 

------------·---·-
124- Whe&tbran .............................. U.S. Census....................... 12. 21 4.15 
125 Western wheat bran ...................... Rep. Ct . .Ag'lExp. St., 1877, p. 50.... 12.12 6. 33 
126 "FiueFeed"-ground .................... ibicLp.50 ........................... 10.47 5.56 

bran. 
127 Bran.................. Michigan......... Rep. Mioh. ll'd .Ag., 1878, p. 410..... 11. 65 5. 63 
128 Western wheat bran ...................... Rep.N.J.Ag'lExp.St.,1880,p.47 .. 10.88 5.00 

129 Wheat middlings .. - .................... .. Ropt. Ct. Ag'! Exp. St., 1877, p, 50 .. . 
180 Wheat middlings .. • .. .. ................. . ltep. Mioh. ll'c1Ag.,1878, p. 410 .. .. 
131 Illinois middlings. .. .. • ................. .. Bull. Bussey Inst., l87'J., p. 27 ..... . 
182 St. Louis midcllings ...................... . Ibid:., p. 27 ........................ . 
!BB No.lmiddlinga ....... - ................ .. Rep. Michl, Ag'! Exp. St., 1877-'78, 

p. 20. 

134 No.2middlings ......................... .. Ibitl., p. 20 ........................ . 
185 Shorts .................................. .. Rep. Mieh. ll'd Ag., 1878, p. 410 .••.. 
136 Michigan shorts . • • • • • • ................. .. llull. Iluasoylnat., 1874, p. 27 ...... . 
187 Illinois shorts. .. • .. • .. .. ................ .. Ibitl., p. 27 ........................ . 
!BB St. Louis shorts • • • • • .. • ............. , ... .. Ibitl., p. 27 ....................... .. 

10. GO 3. 45 
11. 27 2.11 
w. ao 2. n 
12. 08 1. 57 
11. 32 1. 30 

12. 27 4. 00 
11. 20 a. 95 

11. 77 4. 00 

10. 00 4. 24 
12. 23 4. 53 

lB9 Wheatahorts ............................. Rep. :Midd • .A.g'lExp. St.,1877-'78, 11.31 3.04 
p. 20. 

HO Coarse wheat feed 
(white wheat). 

.................... Rep.Ct • .Ag'!Exp.St.,1877,p.50 .... 10.87 5.75 

141 Coarse wheat feed .................. .. 
(red wheat). 

142 Millfeed .......................... ; ..... .. 
143 St.Louis ship-stuff ....................... , 

lbicL., p. 59...................... ... 11.14 5. 00 

Rep. :Mioh. Il'd Ag., 187S, p. 410..... 11. 20 2. 24 
llull, Buaeoy Inat., 1874, p. 27 .. • • • .. 11, 81 2. 25 

7, 81 16. 
13. 50 s. 
18.88 7. 

14.00 9. 
10.06 7, 

14. 22 5. 
rn. 75 n. 
10.13 5. 

u. oo a. 
lo. 48 a. 

13. BB 7. 
15.13 7. 
12. 76 10. 

11.13 7. 
12. 00 7. 

18. 91 6. 

64 
79 

9S 

1S 

00 

35 
47 
35 

57 
88 

45 
46 

47 
20 
12 

84 

la. oa 7 • 50 

12.18 

11. BB 
11.12 

.81 

.22 
,50 

.... :!« l'urifledmiddlinge (11) ..................... ltop. Mitld, .A.g'l Exp. St., 1877-'78, 12. 35 O. 50 10.40 .. 
p. 26. ,~,=-= = === =----··-

.A.verago (20analyaes) .......................................................... 11.53 3.9!l 12.67 7 .29 
'Maximum ..................................................................... 13.30 O.B3 10.06 10 .64 
l!lnlmum....... •• .. .. ... • .. .. .. • • • • • .. . .. • • • .. .. .. .. .. • • .. • .. .. .. • .... .. .. .. .. 10. 47 1. 89 7. 81 3 .47 

60. 80 1. 71 2. 04 13. 42 2. 15 SO. 4S 1. 90 
70. 00 1. 90 

60. 80 1.60 

56.19 B. 00 
55.00 3. 30 
58.S8 s. 23 

55. 56 4. 03 
55.12 4. 05 

02. !JO s. 52 
65.71 s. 60 
04. 80 3, 71 
60. 21 2. 51 
70. 80 2. 07 

01.21 2. 68 
57.36 4. 85 
56. 80 4. 65 
62. 32 4. 06 
00. 05 4. 01 

02.10 2. 50 

GB. 92 3. 27 

58. B6 B. 07 

05. 52 4. 35 
06. 46 2. 77 

75. 50 1. 24 
., ___ 

-·-·~ 

01. 20 8.47 
70.80 4. 85 
55.12 2. 07 

4.7B 8. 89 
7. 21 15. 36 
6. 22 15. 51 

o. 37 lG. 83 
6.62 18. oz 

3. 80 U.91 
2. 38 15. 49 
3.12 11. 68 
1.79 12. 58 
1.57 11. 82 

4. 63 15.19 

4. 46 17. 07 
4, 50 14. 46 
4.76 12. 51 
5.17 18. 73 

4.44 15. 68 

0. 40 15. 30 

6. 73 13. 65 

2. 50 12. 83 
2. 55 12. 67 

o. 57 11. 87 
-----
4. 45 14. 20 
.......... ......... 
......... ··-····· 

18. g5 64. 01 8.42 
10.11 03, 48 8.84 

8. 92 65. 73 a. 02 

10. Bl 62. 93 4. 56 
s. 98 01. 84 4. 54 

5. 97 70. 32 a. 94 
a. 01 74. 06 4.16 
0.17 74.75 4. 28 
4. 06 78. 72 2.85 
4. 88 79. 90 2, SB 

8. 50 68. 63 3. 05 
8.41 64.50 5.47 

11. 87 03.80 5. 28 
8. 20 69. 06 4. 57 
8.11 08.44 4. 55 

7. 04. 70.02 2. 82 

8. 47 66.13 3.64 

10.47 65.65 8. 50 

5. 88 73. 89 4. 90 

6.84 75.82 S..li 

......... 80.U 1.42 

-------
8.24 09,15 B. 911 

....... .......... ........... 

....... ......... ............ 

& Thia ha.a more nearly tho composition of flour, 1md is not included in the average. Fibor not det.ermined. 

MAIZE :KERNEL, FLINT V .A.Ril!lTIES. 

145 W0~\sfo~P·oorn, orop Conneotiout ... • .. U.S. Census .. .. • ••• .. • • • .... •• • .. . 11. 84 1. 24 

148 N~./t~76~oppod, orop •••• do ............. Ibid............................... 4. as 1. 85 

147 V~:;~~ ir7~:to Cap, .... do ............. Rep. Ct. Ag'lExp. St., 1877, p. 57 .... 10, 86 1. 53 

~:: Rowley,oropof1877 ...... do ............. Ibid.,p.57 ......................... 11.00 1.61 
Yellow or Ca.niufo ......... do .... .. • •• • ... Rep. Middletown. .A.g'l Exp. St., 15.10 1. ao 

1877-'78, p. 29. 

150 
Old-fashioned Yellow do "' c .A. 10 5 1 '3 orop of 1878, • • ·.. .. • • ...... ·.. ...,op. t. g'l Exp. St., 1870, p. 88.... • 8 • ~ 

~:~ ~Ing .Philip · • • .... • •. -- •. do • • •• • .. ••• .. • Rep. Ct . .A.g'l Exp. St., 18801 p. 81.... 15. 07 1. 85 

153 .;::on Yellow ...... - ... do .. • .. .. • • • .. • Ibid:., p. 81 .. ... .. . ... ..... ... ... • • • 15. 77 1. 26 

154 1 W Flint .............. do ............. IbicL.,p.S1 ......................... 16.82 1.19 
auehakum .. ··...... Massachusetts.... U.S. Census .. .. • ... ... ... .. • .. • .. • 13. 05 1. 29 

27 A.G 

9. 00 1. 22 

10. 25 1. 26 

11.06 1.04 

11.08 0.78 

10. 01 1. 24 

9. 81 1. so 

10. Bl 1. 87 
10.00 1.47 
s. 94 1. 82 

10. 69 1.11 

71, 09 4. 92 1. 41 

77.84 5. 42 1. 41 

71, 22 4. 20 1. 72 

70. 15 4. 83 1. 81 
66. 99 5. 31 1. 60 

72. u 4. 68 1. 60 

66. 50 4. 50 1, 60 
67. 06 4. 44 1. 40 
67. 84 a. 89 1. 4a 
60. 80 4. 06 1.48 

11. 00 1. 89 

10. 72 1. 32 

12. 41 1.17 

13. 00 o. 88 
ll.. 56 1. 69 

10. 09 1. 55 

12. 27 1. 62 
11. 88 1. 74 
10. 74 1. 58 
12.31 1. 28 

80. 61 

80. 88 

79. 89 

78. 83 
78. 90 

li.50 

6.67 

4.8 

5.42 
6.25 

so. 63 6. Z3 

70.15 5. 86 
79. 62 5. 27 
81. 57 4. 08 

so. 20 4. 67 
417 
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38 THE CEREALS. 

TABLE XXV.-CHEMICAL COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS-Continued. 

MAIZE KERNEL, FLINT V .ARIETIES-Continued. 

Analysis. Calculated water free. 

No. Variety. State. Reference. 
1 t. I 1 
~ -~ ~ ~~ 

~~ m~ 
] j~ ~ j~· 
.8 .., .§ bl) 

~ a ~ .Cl ~ ~ .fi'· 
~ ~ ~ iS ~ ~ .;] ;"l .0 'B ~ 
~ -i ""l i"<O °"-lj "l ~CS~ --l---------1--------1-------------1--- ----- -. - -----------------

155 No.154, roasted •••••.• Massachusetts ..•. Ibid ....••.•••...•••••••••••..••... 
156 Wheeler's l'rollilc •••.•••. do ••••••••••••. .A.gricultnre of Mass., 1879, p. 288 .. . 
157 Clark .........••••.•••...• do • . • • • • • • • • • • . Ibid., p. 239 ....................... . 
158 Tip .•.....••••••••••••••.. do .•••••••••••. Ibid.,p. 239 ....................... . 

159 Canada ..•••..•••..••••••• do............. Ibid., p. 241. ...................... . 

160 Canada Dutton •••••••..•. do ..•••••••.••. Ibid.,p.2<l2 ••...•••••••.•••....••.. 
161 MnssachnBOtta Red ••••••. do ••••••.•••••• Unpublished; communicated by 

Dr. S. P. Sharples. 
102 Massachusetts White ••••• do •••••.••••••• Ibid ..•••..•..••••.......••••••••.. 
163 Smut-nose . • • • • . . • • • • • Michigan . • • • . . • • . tRep. Mich. B'd ofAgricnlture, 1878. 

p.400. 
16;1 Smut-nose ................ do ••.•••••••... tibid.,p. 400 .••...••••••.•••...•••. 

165 Eight-rowed Flint .••..••• do •••••••••••.. tibid., p. 400 .••...•••.• ·.-·· ..•••••. 
166 Sanford .................. do .•••••••.••.• j:Ibid.0p. 400 .....••••...••••••••••. 
167 .Adams .•.••••••••.•••. New Hampshire .• tRep. U, S. Dep't Ag., 1878, p.140 ... 
168 Canada ................... do .••••.•.•••.. tibid.,p.149 ......•.....•.•••....•. 
169 Small Twelve-rowed ••..•. do . . ••. •• .•• .. . t Ibid., p.149 ...................... . 

170 Small Eight-rowed ........ do •••••.•••••.• tibid.,p.148 .•••..••••.....•..••.. 
171 StateFairPr6llllrun •••••. do ••••••••••.•• tibid.,p.149 ..•••••••...•.••.••.•.. 
172 Large Premium •..•.•..•.. do • • . . . • • • • • • • • t.lbid., p. 149 ...................... . 
173 :Board of .A.gricnltnre. ' .... do . . • . • . . . . • . . • t Ibid., p. 149 .••••••.•••••.•.•..•••. 
174 King Philip •••..••••..•.. do .•••••••••••• fibid.,p.149 ..................... .. 

4.53 1.41 
12. 69 1. 30 

12.12 1. 64 
8. 86 1. 57 

13. 44 1. 27 

14. 36 1. 42 
11. 95 1.10 

10. 22 1. 44 

12. 90 1. 54 

13. 26 1. 49 

13. 45 1. 43 

13. 37 1. 37 
8. 61 1. 57 

8. 27 1. 72 

11. 48 1. 84 

11. 05 1. 57 

10. 19 1. 78 
10. 00 1.46 

11. 09 1. Bl 
10. 28 1. 84 

175 Miscegenation .•..•••..... do ••••••••••••• Ibid.,p.H8....................... 9,92 1.03 
176 Pltah Knot .••••••..•••••• do ..•••....•••• t Ibid., p.148 • • ••• • • • • •••••••• ••• • • . 11. 24 1. 62 
177 Tom Thumb .............. do ••••••••••••• tibid.,p.148 .....••.••.•..••..••••. 9.05 1.60 
178 WhiteandYellowpop. New York ........ U.S.Uensns ....................... 12.55 1.28 

aorn, crop of 1879, 

179 No.178,popped ........... do ..•.•..•.•... Ibid............................... 4.10 1.40 

180 Norfblk White........ North Carolina.... Rep. ct.Ag'! Exp. St., 1877, p.1i7 •••. 
181 Oregon White •••..••. Oregon .••••••••.. tRep. U. S.Dep't.A.g., 1878,p.148 .•• 
182 Compton's Early •••••• Pennsylvii.nia. .•••• t Ibid., p.149 .••..•...•...•..•••.•.. 
188 Southern White •••.•. South Ca.rollna.... Maas . .A.griculture, 1879, l'· 240 ....•. 
184 Improved Prolif10 . . . . Tennessee . • . . • • . . t Rep. U. S. Dep't.A.g., 1878, p. 148 ... 

185 'Vermont ...••...•.•.•. 'Vermont ••••...•.. tibi!l., p.149 •••.••.•••....•••••.... 
186 Western Yellow .•.•••••••••••••••..•.••.. Rep. :Middletown Ag'l Exp. St., 

1877-'78, p. 29. 
187 Southam White ••••••.•••••.••••••••.•••. 
188 E11orlyDntton ..•••.••..•••••.••.•••••••••• 
189 Common Yellow, or ••••••.••••••.•••••. 

Canada. 

Ibid., p.20 .••...••••..••.•..•.••••. 

t.A.m. Jour. Sci. and Arts, 18091 p. B52 
tibid., p. 852 •.•.••••••••••••••••••. 

1110 KingPhilip,orRhode •••••••••••••••••••. tibid.,p.352 ...................... . 
Tslitnd. 

191 White Mexic,.n •.••••••••••••••••••••••••• tRep. U. S.Dep'tAg. 1878,p.148 ••• 
192 Pop-corn(whlte) .......................... tlbid.,p.149 ....................... . 

11.17 1. 31 
9. 25 1.46 
6. 59 1. 64 

9. 80 1. 87 
7. 58 1. 23 

8. 04 1. 45 
18. 93 1; 25 

13. 82 1. 82 
8.08 1. 52 

10. 52 1. 31 

0.70 1.60 

R. 65 1. 87 
8.61 1.63 

11. 00 1. 35 

12. 06 1. 82 
12.12 2. 40 
12. 85 2. 53 
12. 02 2.40 

10. a8 2. 38 
12. 06 2. 02 

o. 22 1. 47 

11. 81 2. 00 

11. 51 2. 49 

76. 74 4. 9ll 1. 48 

67. 40 4. 58 1. 00 
66. 91 4. 75 1. 86 
68. 93 5. 26 1, 72 

60. 31 4. 56 1. 46 

66. 51 5. 00 l. 60 
60. 47 a. 4o 1. 25 

74. 24 3. 40 1. OD 
66. 81 4. 04 1. 76 

66. 11 5.14 1. 72 

12. DO 2. 26 eo. 03 4. 88 1. 65 
10. 69 2.10· 67. 41 5. 06 1. 58 

10. 50 1. 10 73. 30 4. 83 1. 72 

11. 80 1. 26 n. 79 5. 60 1. 87 
10. so 1. oo ao. 56 o. oa 1. s1 

13,65 1. 30 

10. 82 1. 06 
11.36 1. 09 
11. 55 o. 82 

12. 08 1. 01 

11. 72 1. 05 

11. 20 1. 04 
12. 60 1. 83 
10.34 1.16 

11. 06 1. 44 

10. 88 1. 90 
7. 88 1. 26 
9.90 2.00 

12. 47 2. 03 

9.29 2. 65 

10.14 1. 38 
s. 82 1. 59 

8. 80 o. 88 
9. 62 2. 52 
9. 72 2. 40 

& 

11.87 2 .. 21 

10.15 1. 64 

13.13 2. 82 

67. 63 4. 80 1. 76 
70. 86 5. 29 1. 98 

70. 57 5. 52 1. 62 
70. 55 4. 68 1. 47 
67. 79 7. 05 2. 04 

70. 35 5. 33 1. 81 
69. 74 5. 26 1. 71 
69. 53 5. 89 1. 76 
70. 49 4. 18 1. 46 

77. 26 4. 74 1. 46 

70. 04 4. 70 1. 48 
73. 07 7. 08 1. 61 

74.48 5, 30 1. 76 
69. 78 4. 48 1. 50 
74.16 5. 09 1. 33 

72. 76 5. 63 1. 59 
70. 48 3. 02 1. 45 

71. 07 4. 02 1. 53 
72. 62 5. 64 1. 66 
71. 63 4. 42 1. 46 

70. 08 4. 45 1. 77 

72. 71) 4. 90 2 .. 04 

68. 68 5. 68 I. 78 

11.58 1.11 
13. 80 2. 08 

13.79 2.79 
14.10 2. 78 

13. 90 2. 77 

80. 39 

77. 28 
70.16 

75. 62 

76. 01 

12. 07 2. 76 ' 77. 67 

13. 00 2. 20 78. 91 

10. 20 1. 67 82. 67 
13. 55 2. 29 70. 03 

13. 27 2. 87 16. 21 

13. 86 2.61 

12. 34 2. 42 

11. 48 1. 30 
12. 36 1. 37 
11. 87 1. 23 

15. 35 1. 46 

12. 05 1.18 
12. 63 1. 21 

12. 99 o. 90 

13. 47 1.13 

16.BO 

77. 82 
80.22 

78. 20 

78. 58 

76. 03 
78, 90 

78.40 
79.38 
75.50 

5.14 
5, 24 

5.40 
5. 78 
5. 26 

5. 84 
3. 86 

a. 10 
5. 07 

5. 58 

5.8f 

5.28 
6.11 
6. 81 

5.40 
5. 89 
6.14 
5. 26 
7. 86 

13. 01 1.17 
12.62 1.17 

13. 85 1. 46 
11. 83, 1.32 

78. DO 5. 92 

78.58 5.Q~ 

11. 53 1. 50 

12. 25 2.14 
8. 68 1. 39 

10. 59 2. 24 

rn. 85 2. 22 

10. 05 2.S7 

11.10 1. 51 
10. 25 1. 85 

10. Bl 1, 02 

10.46 2.74 
10. 86 2. 68 

lS,16 2.45 

11.11 1. 79 
14. 37 2. 54 

76. 46 o. 47 

so.oo 4.7n 

so. 56 4.94 

78.84 
89. 52 

79. 74 
77. 46 
S0.24 

79. 63 
81. 89 

82.47 
7S.98 

so. 06 

77. 69 

70. 70 

75.l~ 

5.29 

7. 80 

5,67 
4. 91 
5.51 

6.11 
4. 56 

4. 67 
6.16 
4.94 

4. 93 

5.86 
6.16 ~ 

========== = 
Average (48 analyses)..................... ............................... ••••. 10. 85 1. 45 10. 87 1. 61 
Maximum .••• · • . • • • • • • •..•••••••• • . • • • • • • • • • • • • . • . . . . . . • • .. . . . • • • • . . . • • • • . . . • . 16. 82 1. 87 13. 65 2. 65 

Minimum ....................................................... .'.............. 4.10 1.10 7.88 0.78 

MAJZE KERNEL, DENT V .8.RIETJES. 

193 Yellow Dent, crop of 
1879, 

Calliorn!a. ••••••••. 'U. S. Census ....................... 11.42 1. 37 11. 31 1. 56 

194 Ohio Dent, crop of 1877 Connecticut •••••• :Rep. Ct. .8.g'l lllxp. St., 1877, p. 57 •.• 10. 78 1. 37 10. DO 1. 35 
195 Coe's ProJill.,, crop of •••• do ............. Rep. Ct . .A.g'l Exp. St., 1879, p. 88 ..•. 9. 55 1.45 10.13 2.19 1878. 
196 Denton, crop of 1878 .. .•.• do ..••••••••••. Ibid.,p.88 ......................... 10. 70 1.57 9.97 1. 36 
197 Scioto, crop of 1878 ... •••. ilo ............. Ibid., p. 88 ......................... 10. 43 1. 58 9. 25 1. so 418 

70. 29 4. 93 1. 68 12.19 1. 79 78. 84 5. 50 

77.34 7.05 ••••••••..•••• •••••• ............ .. 

66. 03 8.40 .............. ·••••• ·•··· 

69.1(1 5.18 1. 55 12. 76 1. 76 78. 081 

71. 30 5.14 1.54 11. 27 1. 51 70. 921 
72. 70 3.08 1. 60 11.21 2.411 S0.36 

79. 94 l 71.40 5. 00 1.76 11.18 1.52 

72. 98 4. 01 1. 71 10. 31 2. 01 81. 40 

5. 85 

5. 76 

4.41 

5. 60 

HS 



No. 

108 
199 

200 
201 

202 

203 
204 
205 
206 
207 

208 

200 

210 

211 

212 

21a 
214 
215 

216 
217 

218 

210 

220 

221 

222 
223 

24 
225 
226 

227 
228 

229 
230 
231 
282 

233 

284 
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TABLE XXV.-CHEMICAL COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUC'l'S-Continued. 

MAIZE KERNEL, DENT V ARIBTIES-Continueu • 

. .Analysis, 

~ 
.g 
~ 0 "'. 

Variety. State. Reference. ... 
-~ .ei 

Ill j; ~ 

~ -~ h6'o 
k .ct 

~ " ~ pi: ~ ~ 0 ----------
Early Scioto .. - - -• • • • • Oonneotiout , ..... Rep. Ct. Ag'! Exp. St., 18801 p·. 81. ••. 15. 24 1. 28 8. 81 1. 50 60.78 
White Ohio, crop of .•.. do ............. Rep. Ot. Ag'l Exp. St., 1879, p. 88 ..•. 9. 70 1. 70 11. 28 1. 73 71. BO 

1878. 
Wisconsin, crop of 1878 .•• .clo ............. Ibid., p. 88 ......................... 9.72 1. 56 11. 60 2. 06 70.17 
Whiterrolifto, crop of .... <lo ............. Ibid., p. 88 ......................... 10.14 1.67 9.10 1. 84 73.38 

1878. 
Extra earl~ .A.!1aros, .••. <lo······· .••••• Ibid., p. 88 ........................ 10. 94 

crop of 1 78. 
1.75 10. 81 1. 48 70.21. 

W cstern White ....•.. Illinois ........... Mnss. Agriculture, 1870, p. 244 ....•. 10. 77 1. 35 11.40 2.47 OG.72 
Western Yellow ...... .•.. do ............. Ibid., p. 244 ........................ 11. 00 1.41 10.80 2. 05 68, BO 
White Oil •.•.......... Indiana ........... t Rep. Mich. B'd .Ag., 1878, p. 400 •••. 11. 20 1.28 10. 50 l. 00 70.16 
Early Southern .•..••. Mnsanohuaetta •••. .Agricultmo of Mass., 1870, p. 243 ••. ' 12.07 1.04 11.54 2. 41 60. 62 
Yellow Dent, crop of Michigan ......... tRop. J\Uch. B'cl Ag., 1878, p. 408 .••. 12.74 1.41 11.75 2. 40 60. 08 

1877. 

Yellow Dent, crop of .... <lo ............. J Ibid., p. 408 ....................... 11. 00 1.51 11.48 2. 48 67.80 
1877. 

White Dent, crop of .... do ............. t Ibid., p. 408 ....................... 18. 78 1. 00 11.52 2. 20 00. 20 
1877. 

Hackberry Dent, orop 
of 1877, 

.••. do ............. t Ibid., p. 408 ....................... 12.47 1.47 0.88 2. 30 00.11 

Strawberry Roan,crop .... <lo ............. t Ibid., p. 400 ....................... 14.05 1.80 10.Dl 2. OB 07. 63 
of 1877. 

Pony Dent, crop of 1877 .... do ............. t Ibid., p. 400 ....................... 10. 42 1.40 11. 25 2, 10 06. 04 

PonyDent ............ .... 110 ............. tlbid.,J.1.401) ••••••••••••••••••••••. lS.20 1.a1 10.ea 2.21 67, 53 
Yellow Dent .......... Minnesota ........ U.S. Oenstts ....................... 12.14 l, OB 9.50 1. 62 70.86 
No. 214, roastecl .••••.• .... <lo ............. Ibid. ............................... 6. 22 1.74 10.4.4 1. 72 75. 26 
White Dent .......... North Carolina : .. t Rep. U. S. Dep't .Ag., 1878, p. 148 ••• 6.74 1.48 11. oa 1. 53 74. OG 
White rroliflo ..•.•••. Pennsylvania •.••. t Ibid., p.148 ....................... 8. 00 1.4B 8.05 1. 25 74.40 

Mexican White ....... ............................ ~Ibid., p.148 ....................... ll.14 1.45 10. 67 1. 50 68. 87 
---= == = = Average (26analyaes). ....................... _ .. ,, .. ................................................... 11.23 1.4.8 10.40 1. 01 70.lG 

Maximum ............ ............................... .................................................. 16.24 1.70 11. 75 2. 05 75, 20 
Minimum ............. ............................. ............................................... 0.22 1. 28 8.05 1. 25 60. 20 

MAIZE KERNEL, swimT VARIETIES. 

Sweet (immature 
.A.ug. 0)1 crop of 1877. 

Connecticut ...... Rop. Ct. .Ag'! Exp. St., 1878, p. 67 ..•. 10.12 2.10 H.50 2. 57 02.70 

Sweet (boiling oorn), 
.A.ug. 25, crop of 1877. 

.... 110 ............. Ibid., J.l· 67 ........... • • • ....... • • - • 10.\}0 2.08 15. 31 2.W. M.78 

Sweot,full l(TOwn,Sopt. 
25, crop of 1877. 

.... do ............. Ibid., p. 67 ......................... 0.45 2. 00 14. 38 1. 93 63. 06 

Stowell's Evergreen •. .... do ............. .Am, Jom•. Sol. nncl .Al'ts, 1800,p. 352. 10. 80 1. 80 11.10 2. 63 65. 86 
Mammoth Sweet, crop .... do ............. Re11. Ct . .Ag'lExp. St,, 1870, p. 88 .... 0.43 1. 08 12. 82 2,75 oo.oo 

of 1878. 

Egyptian ............. Marylnucl ••••••• \· tRep. U.S. Dep'b.Ag,, 1878, p.148 ••. 7.54 1. 02 11. 55 2. 02 09.17 
Golden Sugar ......... MassachUJlotts •••. t Ibid., J.l.148 ....................... 6.27 l.9B 14.85 1.58 66.7(l 
Marblehead Mam. .... clo ............. t Ibid., p. 148 ....................... o.47 1.92 12.78 1. 88 07. 05 

moth. 

Proctor ............... ..•. do ............. tibid.,p.148 ....................... 10.18 1.92 12. 08 1.75 60.17 
:m •••. do ............. Agriculture of Mass., 1870, p. 240 ••• 7. 74 1. 60 13. 86 2,50 65. 54 ne Texas ........... 

Crosby ............... •••. <lo ............. Ibid., p. 246 ........................ 10.50 l. 77 11. 60 2.47 60. 75 
Red River •••••..•.••. Minnesota ••••.••. tRc;p. U. S, Dep't .Ag., 1878, p.148 .•• o. 18 1. 80 11. 73 1.40 66. 48 
Stowell's Evergreen .• tl bici., J.l· 148 ....................... 5.98 1.92 11.91 2.ll\l G0.58 ~ .............................. 
Prolific ............... t Ibid., p. 148 ....................... lo. as 1. 87 10. 33 2.04 07. 73 .......................... -...... 
Mexicali Blno •.....•.. t Ibid.., p. 148 ....................... 8. D7 1. 42 10. 21 l.80 72. 85 ............................... 
Burr's Sweet •••.••.••. Not published; coinmunleated by 10, 08 2.22 11. 00 4.04 02. 70 ....... -. --.............. -.. ~ 

Dl'. S. P. Sharples. 
~ 

.A. verage (14 analyses) ~.81 12.15 ............................... ........................ ............................... 1. 87 2.31 66. 87 (a), 

Maxim1ll!l ............ . . .. .. .. . .. . . .. .. .. .. . .. .. .. . ~. ..................... r······-·············· 10. 80 2.22 15. Bl 4.04 72. 35 
Minimum ............. ............................. ...................................................... 5. 98 1,42 10. 21 

1
· .1. 40 61. 78 

, a The imroaturo sweet corn (Noa. 219 and 220) are not incln<led. 

.g ~ 
f<I ..q 
-- --

a. 80 1. 50 
4.20 1. 88 

4.89 1.73 
4. 28 1.86 

4. 81 1. 07 

4.23 ], 51 

4.46 1. 00 
4.87 1. 44 

4.83 1. 87 
4. 03 1. 02 

5.07 1.71 

4. 6a 1.85 

4.77 1.08 

4.59 1. 02 

4.83 1. 62 

5.0ll 1.51 

4.25 1.80 

4.02 1. 86 
5.18 1. 53 

5.82 1.57 

6,28 1. 64 
-- --
4.74 1.~u 

6.28 ........ 
a.so ........... 

7.02 2.44 

8.22 2.lll 

9.18 2.27 

7.60 2.12 
7.48 2.18 

7.80 2.07 
11.17 2.0G 
o. 00 2,00 

7.05 2.14 

8.70 1. 73 

0. 01 1. 07 
o. 31 2.07 
8.0\l 2.(14 

7.05 2,07 

5. 25 1. 56 

7. 77 2.48 

7.90 2.04 

9. 31 .. ....... 
5.25 .......... 

Oafou!atcd water free • 

1 
.<f 
<> 
~ 

~ e....:. 
.,.8 

~ ti ·~ ~ .ct 

~ ~ 
..0 ~ if; 0 lirl ----------

o. 81 1. 88 82.83 4.48 
12.50 1. 92 78. 05 4.05 

12.85 2.28 77.72 5.42 
10.23 1.40 81.00 4. 70 

12.14 1.00 78.83 5. 40 

12.85 2.80 78.10 4.74 
12.37 3.84 77. 04 5. 05 
11.83 2.14 70.10 5.49 
13.26 2.77 70. 56 5.54 
13.47 2.85 70.75 5. Dl 

12. 90 2.81 76.75 5.74 

rn. 35 2.02 76. 81 5. 37 

11.20 2.74 78.84 5,45 

12. 00 2.30 78. 08 5,B4 

12.00 2.40 77. 32 5.58 

12.20 2.55 77.88 o.so 
10.82 1.85 80. 63 4.8' 
11.18 1.83 80. 25 4.00 
11. 82 1.69 70. 47 5,55 

8.84 1.37 81. 82 0. 40 

11.00 1. 70 77. 51 7.07 
== ------

11.81 \!..14 79.Q6 5.llll 
. ...... .......... . ........... . .......... 
.......... . ........ ........ ........ 

10.14 2.86 60. 75 

11.D~ 2.80 os.n 

15.88 2.13 oo. 04 

12.45 2. 95 73. 80 

18. 00 3.04 72. 07 

12.58 2.19 74.7B 

1G.a1 1.GO 71.lG 

13. 67 2. 01 72. 04 

13.44 1. 05 73.03 

15. 02 2.77 71. 05 

12.00 2.70 74.00 

12. 92 1. 00 73.17 

l'l..117 2.8\'. 7S.O~ 

11.49 2.20 75, 68 

11.22 1.08 79.47 

13.08 5.li3 70. 21 

= lii:s2 2.53 73.84 

............. .......... ............ 

........... .. .. .. .. ~- ............. 

41.9 

8,81 

9.14 

10.08 

8.50 
8.26 

8.53 
ll.78 

0.62 

8.8 
9.43 

7.71 
10.2 4 

1 
0 

7 

8.5 
8,5 

5. 7 

8.7 0 

= 8. 77 

....... 

........... 
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TA!JLE XXV.-CHEMICAL COMPOSITION OF AMERICAN CEREALS . .AND CEREAL PRODUCTS-Continued. 

:MAIZE KERNEL, UNCLASSIFIED V .ARIETIES. 

..l.nalysls. Calculated water free . 

.g s f 
I~ J ~. 0 ~ __ 

~~ ~ ~.. tr/ ~c,l 
=§ ~ ~s 
~~ ~~ 
~ ·~ ~~ 
~ ~-;\ ~ ~~ 11 
0 f<j ""I ""I .... 0 f<j • 

Variety. Stnte. :Reference. I 
--1--------1-------1-------------11---1------------- -----------

235 

2aa 
Tuscarora, crop of 1877 

237 Golden Eight-rowed .. 
238 Tuscarora, crop of 1877 
23g White, crop of 1879 ... 

Connecticut •••• •• Rep. Ct . .A.g'lExp. St., 1877, p. 57 .•. 
nlinola ........... Not publisbecl; communicated by 

Dr. S. P. Sharples. 

Mnee~chusetts ..•. \ Ibid ............................. .. 
Michigan ..... : ••. tRep. Mich.B'd.A.g.,1878, p.409 .. .. 

New Mexico ....•. U.S. Census ..................... .. 

2'0 Red, crop of 1879 .......... do ............. Ibid, ............................. .. 
241 Krmsaa corn .................. _....... .. • . Not published; communicated by 

Dr. S. P. Sharples. 
242 Weste1'll corn ............................. Rep. Ct. .A.g'lExp. St., 1880, p. 81 •••• 
243 Weatel:'.l corn ............................. .lbid., p. 81 ........................ . 
244 Western corn......... . . . .. . . .. .. . . .. . . . . . .lbid., p. 81 ........................ . 

11.25 1.47 
13. 61 1. 35 

12. 51 1. 58 

14, 08 1. 52 
10. 02 1. 68 

10. 85 1. 00 
11. 34 1. 07 

20. 68 1.10 

20. 22 1.16 
16.41 1. 25 

11.44 1. 28 
9.19 B.13 

10. 25 1. 95 
10. 86 1. 80 

10. 06 1. 75 

\ 
11. 09 1. 60 

8. 81 1.28 

7. 83 1. 65 

8. 54 1. 67 
8. 57 1. 76 

08. 82 5. 74 1. 66 
69.10 n. 02 1. na 

69. 37 4. 04 1. SB 

05. 97 5. 77 1. 77 
70. 10 5. 59 1. 77 

68. 97 5. 89 1. 79 
72. 00 4. 60 1. 20 

64. 95 3. 10 1. 50 
04. 86 3. 55 1. 45 
68. rn a. 85 1. 50 

12. 89 1. 44 
10, 64 8. 02 

11. 72 1. 53 
12. M 2.0ll 
11. 28 1. 07 

12.45 1.7\l 
9. 92 1.43 

0. 88 2. 08 
10. 70 2, 09 
10. 25 2.10 

77. 54 
79. 09 

70. 27 
76. 78 

78.71 

77. 36 
82. 26 

81.88 

81.31 

81. 55 

0.4T 
ug 

5. 05 
6. 72 
o. 2T 

0.61 
5.10 

4. 06 
4.45 
4.45 

=======·-=-::::::::::::=~===== 

!4.5 

246 

.A. verage.(10 analyses). . . • • .. • .. .. • . • . • • . • . ... • . • . .. .. • .. • • • • . .. . .. .. ... . .. . . .. . 14.10 1. 38 
lfaximum .. • .. • .. • .. . .. • • . • .. • .. • • • • .. • • . . • • • • • • • .. . • • .. • • .. • . • . • • • • • . • • • • .. .. 20, 68 1. 60 
Minimum....... .. .. . • .. • • ... • • • • • • • • • • • • . .. .. • .. • .. •• • • • .. • • • .. • • .. • • • • • • .. .. . 10. 85 1. 07 

9. 66 1. 73 
11.44 3.19 

7. 83 1. 28 

68. 32 4. 72 1. 61 11. 24 2. 01 79. 67 5. 47 
72.00 6.89 ................................ .. 
04.86 a.55 ................................. . 

=-========::=±:::"===== 
.A. vera~e of nil varie· .. • • .. . .. . • • . • . . . . . . .• .. . .. . . .. .. • • • . .. .. .. • . . . • • • • • • . . .. 11. 00 1. 51 10. 82 1. 80 09. 58 5. 29 1. 70 12. 16 2. 02 78, 10 5. 06 

ties (98 analyses). 
:Maximum .................................................................... . 20.68 2.22 

4.10 1. 07 
15. 31 4.94 

7. 83 o. 78 
77. 34 9. 31 
61. 78 3. 40 Minimum .................................................................... . 

HOMINY. 

Hominy, southern corn, ................... . 
crop of 1879. 

U. S. Cerums • • • . • ••• • • • • .. .. • • • . • .. 13. 62 O. 37 8. 08 o. 33 77. 18 O. 42 O. 43 9. 84 o. 38 89. 96 o. 40 

Ilominy, Indiana corn, ................... . 
crop of 1870. 

IbicL............. .. . • . . . .. . . . . . . . . 13. 36 0. 39 8. 41 o. al 77. 07 0. 40 O. 46 9. 71 0. 36 88. 95 O. 53 
=== ======= 

A.verage {2 aMlysea).. .. • • • .. .. • ••• • • • • • • • • • • • • .. •• • . • • • .. .. • .. .. • .. • • • • • . • . • .. 18.49 o. ss 8. 25 Q. 32 77 .12 o. « o. 44 o. 52 O. 37 SU.15 Q. 51 

CORN ME.A.L. 

247 ............................................ Rep. Conn. .A.g'lExp. St., 1877, p. 56. 12. 91 1.17 8. 6Q 1. 70 

7. 81 o. 93 
71. 93 3. 51 1. 84 
66. 85 3. 07 1. 48 

o. 07 2. 06 
9.85 1.17 

82. 60 4. 03 
sa. 03 3. s1 !48 Hi!Jl~t~round Yellow .. • .. • . .. • .. • • • • • • .. Ibia., p. 56 • . .. . .. .. • . • .. • • .. .. • .. .. 20. 67 1.17 

ll49 Western corn......... ••••• •• • ...... •• • ••• Ibia., p. 56. ............ .... .. •• • • .. 21. 67 1.16 7.38 1.41 
9.12 2.16 
8. 03 1. 88 

65. 88 2. 60 1. 48 
68. 89 4. 05 1. 43 
68. 77 3. 08 1. 72 

o. 42 1. 80 
10. 08 2. 52 
10.19 2.18 

84.11 3.19 

250 Old Western.......... .......... ... . ... • •• Rep. Conn . .A.g'IE:s:p. St., 1880, p. 81. 14. 66 1. 22 80. 64 4. 73 

2Jil Now York corn ........................... Ibia.,p.81. ........................ 15.82 1.47 81. 21 4. 70 

2fi2 

.253 
Rep. N. J . .A.g'lExp. St., 1880, p. 46 •. 13. 87 l, 83 
Ibtd., p. 47 .... • • • • • .. • • • • • • • • .. • • .. 12. 79 1. 40 

7, 88 1. 60 
7. 81 1. 57 

71.02 B.40 l.M 

72. 70 3. 73 1. 61 
9.15 1. 86 
8. 06 1. 80 

83.60 
83. 36 

8.95 
4. 27 

===== === = 
.Average (7 analyses).. .. •• ...... •• • ....... ...... .... ... • .. . ... ... . • . .. • .. .•• • •. 15. 07 1. 27 8.19 1. 61 69. 50 3. 46 1. 50 9. 76 1. 02 82. 72 4.10 
Maximum .................................................. :.... •• ............ 21. 67 1. 47 9.12 2.16 72. 70 4. 05 ................................. . 
Minimum............. . • •• ........... ••• •• ••• ••• ........ •. .. . .. ................ 12, 79 1.16 7. 38 o, 93 66. 88 2. 60 ........................... · ..... . 

V .A.RlOUS W .A.STE PRODUCTS FROM MAIZE. 

2M Romln;r oh ops · · • .. • .. • • • .. • .......... • • • • Rep. Ct. .A.g'l Exp. St., 1879, p. 93 .. . 13. 53 2. 44 I 9. 50 3. 19 62. 02 o. 32 2. 82 10. 88 3. 70 71. 83 10. 77 
255 Ilorulny chops · · • .. • • • .. -• .... • • •• • .... • •• Ibia., p. 93 ................ ~........ 11. 66 2. 67 9. 82 4. 70 62. 58 8. 58 a. 01 11.10 5. 43 70. 78 o. 68 
256 Romlnyc110ps ............................ Rop.N.J • .A.g'lExp.St.,1880,p.47. 12.56 2.64 9.63 4.02 00.05 10.20 a.02 1t.02 4.59 69.71 11.ee 

======= === = 
A.veragc (8 analyses) ...... •• · .... • • •• .. • ..... •• • · • • ....... .... .. • • •• .. • ........ 12. 55 2. 58 9. 65 4. 00 01. 85 o. 36 2. 95 11. 00 4. 58 70. 77 10. 70 
:Maximum · • ..... • • · ............... • • .... · • .... · • • ....... · · ·.. .... • • .. • .. ...... 18. 53 2. 67 9. 82 4. 79 62. 58 10. 20 .......................... · · ..... . 

Minimum··· .. ··•· .. •· • .. · · · · · • .. • • .. · · .. · · • .. · .... • • .. • .. - . .. .. .. • .. . .. .. • • . .. 11. 56 2. 44 O. 60 B. 19 60. 95 8. 68 ........................ • .. · · .. • .. 

257 Com food(a) ............................. . 
258 Starch feed(a) ........................... . 

259 R<lllidue from etaroh 
works (dried), 

420 

=-==========-~=--...::--
Rep •. Ct. .Ag'l Exp. St., 1878, p. 76 •••. 
Rep. Mi<ld • .A.g'l Exp. St.,· 1~7-'78, 

p.88. 

Rep. N. J' . .A.g'l Exp. St., 1880, p. 46. 

62.27 0.27 
72.19 0.12 

8.88 1.02 

5.67 1.58 
a. 56 a. se 

15.18 8. 80 

a Waste product in starch manufacture. 

28. 90 1. Bl 0. 70 
18. 78 1. 99 0. 43 

58.M S.63 1.11 

15. 03 4.19 
12. 88 12. 05 

16.62 0.11 

76. 62 S.MI 

67.49 1.10 

03. 69 o. 47 



PHYSICAL A.ND CHEMICAL CHARACTERS. 

TABLE XXV.-CfIEMICAL COMPOSI'l'ION OF AMERICAN OERI!l.A.LS AND CEREAL PRODUCTS-Continued. 

MAIZE COB. 

.Analysis. Cnlculn,ted water free . 

i:i .§ 
j .g 

! ~ ~. s ~...:.. 
~ State. Rofei:enco. .9 .; ~--:-Variety. 

~~ No. 

~ ji ~ "' 

~ ·~ ·I ~i 
~ 

... !i ai ~ ., 
+l 

~ fl ~ ~ 
,Q 8 ~ ~ i£i ~ " 0 - -·-~ ----------------------

260 From sweet corn {Im- Connootiout .••••. 
n>at\\!O),C!Op (}f '77 (a} 

Rep. Ct . .A.g'l lllxp. St,, 1878, p. 72 ... 10, 10 0.70 8. 50 21.40 51.14 2.10 7.45 9. 52 23, 80 56. 89 

261 From swoet corn {hn· •.•. do ............. 
mature), crop of'77(a) 

lbid., p. 72 ......................... 11.02 2. 60 a. oo 20. 03 54. 01 o. 8•! 2.86 3. 30 32, 50 OD. 30 

i~2 Fr<1m aweet oorn, crop .••. do ............. Ibid., p. 72 ......................... 8, 82 1. 47 2. 00 ao. m 55.53 o. 02 1.61 2. 05 33, 54 60. 89 of 1877. 
.... do ............. lbid., p. 72 ........ ' ................ 8. 21 o. 07 2. 56 2il3 Ohl0Donl,-<im1> of1B77 ao. oo 50. 00 o. 28 1. 00 2.70 33. 75 62.10 

264 Tuscaror11, orop of 1877 .... do ............. Ibid., p.72 ......................... B. 87 1. 57 2. 50 BO. 01 57.15 o. 84 1. 71 2.70 32. 75 62. 38 
265 Vermont Whito Cap, .... clo ............. Ibid., p. 72 ......................... 8. 40 o. 00 2. on S0.47 57. 21 o. 33 1. 05 2. 87 33, 27 62. 45 crop of 1877. I' 

266 Rowloy, orop of 1877 .. .... clo ...... ~ ..•••. Ibid., 1»72 ......................... 8. 05 o. 08 1. 81 32. 30 50. 54 0.23 1. 07 1. 07 35. 21 61. 50 
267 Cnnnd~ Yellow ....... .... do ............. Ibid., 11. 72 .................... ·• ••. 7. 52 2.14 2. 36 20. 76 57.72 0.51 2.31 2.M 32.17 62.43 
268 :Eight-rowed Yellow .. .... (10 ............. l~op. l\li<l<l • .A.g'l J~icp. St., 1877~'78, 1U5 1. BO 1. 23 38. 20 47. 62 0.08 1. 52 1. 38 43. 21 68. 80 ii. ~o. 

260 Yellow Wes torn (a) .•. Illinois ........... Agrlculturo of Musa., 1870-'80, p. 250 10. 00 o. 85 a. sio 28. 23 57.25 0.41 0.04 3. 61 31. 37 63. 62 
2'10 Co\nnc\\l ............. 1farylaud ......... tRop. U.S. Dopt . .Ag., 1878, p.130 .•. 1'!. 42 1.12 2. B:l 36.10 45.81 0.72 1. 91 2.72 42.18 62. 05 
m Wheeler's Prolifio {a) • 1Inssnchusotts ..•. Agrlnnlturo ot'MnHa., 1879-'80, p. 25( 10. 00 1. 27 8. 73 29. 87 54. 52 o. 00 L 40 4.14 33. 20 60, 50 
272 Southern White(a) ... .... do ............. .lbict., 11, 250 ........................ 10. 00 O. OS 3.14 30.05 li5.70 0.84 0.75 3.48 33. DB 02.01 
273 Norfolk White ..•..••. North Onrol!no. ... !top. Ct . .A.g'l Eicp, St., 1878, 1>. 72 ... 7.18 l.33 1.81 20. 80 li0.57 0.31 1. 43 1. 04 82, 10 04.20 

............................... ' ..... uTo = == = == ---
86. 20 I uo. a7 .A.vcrngo (8 romlyses) .. .............................. 1. 32 2.22 32. 04 64. 85 o. 43 1. 45 2.•14 

Maximum ............. ............................ .................................... .11.45 2.14 2. 00 38. 20 60. 57 o. 92 ...... . .................... 
Minimum ............. .................................. .................................... 7,18 o. 00 1.23 20. 70 46,Dl 0.08 ...... ·---·· ............ 

a Not !11chulc<l l11 tho 11vorngo, Ol'lp;lnal wltto1· content not lmoWJ). 

OATS, R:E.RNEL. 

---------.------·---·--·-·· 
274 -, orop of 1877...... Connecticut ..... . 

275 Common, crop of 1870 ..... clo ............ . 
i76 Common, crop ofl871l .•••. do ............ . 
217 Common, crop of 1870 ..... \lo ............ . 
278 Common, crop of1870 ..... llo ............ . 
279 Common, crop of 1870 ..... ilo ............ . 
280 White, orop of 1870 . • • Dnlcotn. .......... . 
281 -, crop 0£1870 .......... do ........... .. 
282 -, crop of 1870...... Illiuoi~ ......... .. 
283 Jle<lfor<1, crop of 1879.. :Unssnchnaott6 ... . 
284 Common, crop of 1870. 1Iichlgnn ••••..•.. 
285 Chinese Ilulless....... 1IinucHot1t. ....... 
2811 Common........ • . • . . . Nuw Unrn1rnhiro •• 
287 Stnte, crop of 1870 .... Now York ••..•••. 
288 WhiteStnto, crop of'70 .... do ........... .. 
289 - ....................... ao ........... .. 
2DO Schoenen ................. 1\0 ............ . 

201 Pro\Jeateiu ................ tlo ............ . 
292 WhiteProheatoiu ......... 11o ........... .. 
2D3 Long Iefaml .. • • • .. . .. • ... <1o ............ . 

.A.verago (20annlyaes) .................... . 
Maximum ............................... . 
:Minimum ................................ . 

lleJ!, ~i<lil. Ag'l Eic11. St., 1877-'78, 12. 30 
ll• w7. 

a. 03 8. 00 

U.S. Conaus ....................... 0.40 2. 80 10. 00 
Ibi1t ............................... ll.27 2.n2 0.47 
11>id ............................... 10.72 2. 60 0.10 
Ibid ............................... 10.SO 2.07 o. 25 
lbid ............................... 10.80 a. oo o. 88 
Ibi<! ............................... 11. 04 3,55 13.00 
Ibill .... ....................................... 11. Liv 3. 2li 12. 00 
ltop. J\Ii<lll • .Ag'l Bxp. Su., ll· 27 .••.. ll.23 24 01 11.54 
U. R. Consua ....................... 0.81 a. 30 12.13 
Jbid ............................... 12.04 1).20 10.60 
Ibid ............................... 10.57 2.01 14.10 
J'l>id ............................... 10.77 3.15 11. 50 
Iliitt ............................... ».i.i.03 2.88 10.~8 
Ibid ............................... 10.72 3, oo 11. 31 
Ibi<l ................. ... , ... : ••. .•.. 10. 50 2. 92 lU. 22 
Ibid ............................... ll.lO ~.no 14. 40 
Iliid ............................... {), 7~ 2. 01 w.oo 
Ibid •.• , ........................... 8, 01 a. 22 13. 00 
Ibid. ......... : ................. , .... rn. af 2. 82 ll. 34 

.................................... -10. 56- 2. 05 11. 41 
12. 36 B. 55 14. 40 

8. Dl 2. 01 8. 00 

12. 80 li{).02 4. 70 B.40 9.la 14.71 67.34 

o. 07 oz. 30 5. 77 3. oo 11. 00 10. 05 08. 82 
10.11 02. 08 5. 55 3.21 10.44 11.14 60.10 

8. 88 03.15 l;.40 2. 01 10. 30 o. 04 70. 74 
0.87 02, 31 6. 30 3.81 10. 82 11. 01 60. 45 
8.M 01. 88 fi.38 a.4s 11.00 10.M GD. 41 
7. 64 58. 38 ' fi, 40 4. 03 H.70 a.oa oo. ao 
7, 23 oo. 20 o. 71 3. OB 13. 04 8.18 OB. 04 

12.1s 57.08 5.06 3. 21:1 13. oo 13.72 ouo 
o. 37 oo. 02 4, 41 3. 73 JB, 44 10. ao 67.55 
8. 71 01. O•l 11, 32 3. 6'l 12.10 0. 01 09.37 
1.47 00. SD 4. DO 2. 2& 15. 70 1, o-1 7•1.81 
o. 00 oo. •1? 4, 39 3. r.2 J2. 05 10. 83 07.70 
8, 16 01. 80 fi, 25 3. 2·l 11. 50 0, Sa 60.~5 

8. 77 01. 20 •1. 94 3. 30 12. 08 o. 82 OH.01 
7. 37 01. 00 4. 87 3. 20 11. 71l 3. 2:1 08.30 

1(), 81 50. 00 4. OS 2. 59 15. 85 11. 36 05,0(l 

8. 10 01. 44 •l. 77 3. 23 14. 47 8. 071 68.05 
0. 4·1 . UO. 05 ·1. 00 3. fi3 15. 04 10. a 7 GO. 57 

I~~.:~ _4~ 3. H _:~~ 12. 04 ~:.1~ 

t·~ ~· ~~ 1-::: .~~.~ii ~T~ '.".:"' 
1. 47 fi7, 08 •l. 00 .......... - ................ 

41 

~ --
2. 34 

o. 02 

1.al 

o. 30 
0.87 
0. 36 

0.25 
0.55 
0.09 

0.46 
0. 84 
o. 07 
0.38 
o. 33 

0.45 

5.36 

6.R5 
u.11 
0, Jl 
fi.91 
o. o:i 
o. 2:1 
0.•16 
5. 70 
4. 80 
•J, 02 
5.54 
4. 01 
5.mi 

u.m 

. ···-· ·-·-- --·· ··- . ---·---· ~--·-· -·-----· ·- ----~~-·- -

OATMEAL. 

1--------.-----~.------·----·-··-·-··-,~--
;:; ~romirolnn<l. ............................ U.S. Cousua ..................... ,, B. 8'1 1. 81 rn. 87 O. 60 

200 C" .A.kro11, 011!0 ......................... Ibi(!....... ... ... ..... ....... ... ... a. 23 1. oo l<J. 87 o. 83 
H~k()"Y Nut, Now Iowo, .............. Ibid............................... B. 22 1. 08 14.10 o. 70 

07,05 8.77 1.DO 
08. 00 7. 00 2. 1~ 
68. 22 o. 00 2. 10 

H.12 0.7\l 
15. 86 o. 88 
15. 46 o. 8(1 

73.55 
73. fiS 
74.33 

O.GZ 
7. !i6 
7. lD 

207 
on, crop of:l.B79. / 

Si~g~k, !~~t~f l~;o':° Xowo,.............. Ibid .. • . • . • .. • • • .. . .. . .. • • • .. . • . • .. 8. 13 2. 17 15, 13 1.15 60. 02 o. 80 2. 37 10. 47 1. 20 72. 50 7. 40 

ws P~:~;~hm~ York, 1n1i1oia .......... : Ibid.............................. 8.1s 1. 80 lo. 25 o. 01 01. 02 o. o5 2. oa j 11. 10 o. oo j 12. oo o. rio 
209 -;;f'i~i'~York, crop Illinoti ........... Iliid............................... 7,52 2.23 14.03 1.10 I 07.45 7.07 2.41) 15.82 1.W' 72.03 7.05 

.i\.vomgo {O analyses) - 7. S5 2 01 14 06 O 80 J' 07 ;;;;- 7 00. -; 18 -1fi. 91 0. 03 -:;3, 31 7, 67 

~:=: .......... :: :::::::::::::::::::: :::::::::::::::::::::::::::::::::::~ s:s.1 2:23 10:25\1:rn1. os:~o I s:11 .. : ... 

1 

........................... . 
............. .................... • 6."3 1.81 12.87 0,64 06,62 6.05 .................... II ............ . .......................... ......... ~ I , , __ 

421 



42 THE CEREALS. 

TABLE XXV.-CHEMICAL COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS-Continued. 

BARLEY, KERNEL. 

No. Variety. State. Reference. 

800 Nepn,l (bold), crop of California......... U.S. Census.... • . • • • •••• ... • • .. .. . 11. 20 
1879. 

301 Nepal (bold), crop of .... do ............. tRep. U. S.Dop't.A.g.,1878,p.148 .•• 
1879. 

t7. 23 1. 94 

302 ........................ Dakota ........... U.S. Census ....................... 12.57 2.43 
303 Two.rowed ........... Massachusetts .... Ibitt ............................... 11. 87 2. 99 
804 . . • . . .. .. .. .. .. • • . .. . .. . New Rnmpshi:re . . Ibid .. . .. • • • . . . . .. . . .. . . . .. . .. . .. .. 10. 32 2. 68 

905 Pueblo{bnld) ......... NewMexico ••••.. Ibid, ................................ 11.12 1.86 
806 Four-rowed. . . .. .... . . New York........ Ibid . .. .. .. .. . .. ... . . .•• . .. . • ... ... 12. 48 2. 81 
807 Two-rowed ............... do ............. Ibid................................ 11. 00 S.17 
808 Four-rowed........... Canada........... Ibid. .. ... . ... . ... . • .. . . .. . .. . .•... 12. 05 2. 51 

Analysis. 

18.17 1. 55 

12. 57 a. 66 
8.59 4.17 

12. 25 4. 21 

15. 78 1. 40 
12. 75 3.15 
14. 37 s. 25 
10. 62 3. 31 

Calculated water free. 

.12. oo a. 15 2. 09 

00. 97 1. 80 2. 78 
70. 90 1. 48 s. 40 
68. 08 1. 62 2. 98 

14.19 1. 67 

14. 37 4.10 
9.7!1 4.72 

13. 65 4. 70 

67. 98 1. 01 2.10 17. 70 1. 58 
67. 20 1. 57 s. 21 14. 57 3. 00 
66. 72 1. 40 3. 56 16. 15 s. 00 
69. 83 1. 68 2. 86 · 12. oo a. 78 

78. 05 a.4o 

76. 60 2. 06 
80. 46 1. 68 
76. 86 1. 81 

76. 47 2.16 
76,8B 1.79 
74. 96 1. 67 

79. 87 1. 90 
=========== 

809 

810 

Average (9 analyses) .• ,.................... .............................. ....... 11. 09 2,.17 
Maximum..................................................................... 12.57 8.17 
Minimum...................................................................... 7.23 1.82 

BARLEY PRODUCTS. 

Pearled barley. No. 3, New York ........ U. S. Census ....................... 11. 82 0.98 
crop of 1879. 

Barley meol ........... ............................. Rep. :Midd. Ag'l Exp. St,, 1877-'78, 9.85 8.77 
p.27. 

BREWERS' GRAINS. 

311 Brewers' grains, fresh. ••• ..... .. .......... Rep. :Mldd. Ag'l Exp. St., 1877-'78, 75. 24 O. 29 
p.38. 

812 Brewers' grains, fresh ..................... Rep.Conu.B'd.A.g.,1872,p.423 ..... 78.50 1.07 
313 Brewers' grains, fresh ..................... Rep. N.J.Ag'1 Exp. St., 1880, p. 46.. 76. 40 0. 87 
314 Brewers' grains, fresh. • • • •• • .. .. • • • .. •• • .. Ibid., p. 46 .. • • • • .. . • • . • ... • • • • . .. . . 76. 23 o. 92 

'12. 41 2. 89 
15. 73 4. 21 
8. 59 1. 28 

69. 32 1. 82 2. 78 13. 90 s. 25 77. 96 2. 06 
72.96 S.15 ................................. . 
66. 72 1.48 

8. 44 o. 82 77.76 o. 68 1.11 9. 57 o. 86 88.19 o. 77 

12.68 7. 00 63.46 8.24 4.18 14.06 7. 76 70.41 3,59 

5. 94 3. 87 13.10 1. 47 1.18 24. 00 15. 62 53. 20 5. 92 

4. 69 a. 11 a12. 63 4. os 21. 81 14. 46 a58. 72 
5. 56 a. 48 1i. 86 1. 88 a. 68 28. 55 14. 53 50. 27 7, 97 
5. 56 3. 55 11. 68 2. 06 3, 87 23. 39 14. 93 49. 15 s. 66 

===-==::=======-
.A.verage (4a,nnlyses) ......... :............ ............................... ...... 78.50 0.79 5. 44 a. 41) 11. 92 1, 77 a. \17 2a. 23 u. no oo. 94 i. w 
Maximum ..................................................................... 78.50 1.07 5.94 3.87 19.10 2.06 ............................ '. .•••• 
Minimum............. • •. • .. .. . • • • • • .. •• • .. .. .. • .. • . • .. .... . .. .. .. • .. • . . .. . .. .. . 75. 24 . O. 29 4.09 B.11 11.68 1.47 ................................. . 

====.::.== ==== 
815 Dried brewers' grains .................... Rep.N.J.Ag'IExp.St.,1880,p.46.. 9.72 3.78 17.31 11.63 

316 Dried brewers' grains. ........ •• .. ... .. • .. \Rep. 'U.S. Dep't . .A.g., 1878, p.137 ... 10. 24 2. 70 21. 60 14. 88 
317. Kiln-dried brewers' • • .. .. .. ••• ......... Rep. Conn. Ag'l Exp. St., 1880, p. 88 2. 57 a. 97 20. 88 11. 79 

grains. 

818 Brewers' grains from .. • • • .. • • • • • • • • • • • • . Rep. N. J. Ag'l Exp. St,, 1880, p. 46.. 66. 77 1. 44 6. 94 5, 42 
Silo. 

a, The fat not separated. 

MALT. SPROUTS. 

52. 45 5. 11 4. 10 
43. S6 IJ. 61J ll. 01 
54. 80 6. 40 4. 07 

10. 86 2, 57 4. 33 

19.17 12. 88 
24.11 16. &7 
20. 92 12.10 

20. 88 10. 81 

58.11 5. 66 
4S.o9 7, ~i 

56. 84 6. 67 

50. 75 7. 73 

8191 Maltaprouts .......... , .................... , Rep.Conn.Ag'lExp.St.,1877,p.50., ll.55, 6.68 I 25.01, 9.80 I 45.47 I l.09, 7.54 [ 20.20110.52 I 51.52, l.19 

RYE, KERNEL. 

820 Common, crop of 1878. Massachusetts.... U.S. Census .. •• .. .. • .. .. ... . .. . . ... 12. 58 1. 87 
821 Spring rye............ ¥innesota. .. • .. .. . Ibid .. . .. .. .. .. . .. . . . .. . .. . .. . . . . .. 12. 72 1. 94, 

B22 Common .............. '.Newliampahlre .. Ibid............................... u. 71 1. 87 
323 Commonblaok ........ NewJeraey ....... Ibid ............................... 13.17 1.75 
324 White Winter........ Pennsylvsmi~ •.••. tRop. U.S. Dep'tAg., 1878, p.148... 8. 68 1. 87 

o. 75 1. 50 
9. 50 1. 90 

11: 69 2. 06 
10. 29 1. 50 
12. 07 1. 40 

72, 91 1. 39 2. 1B 
72. ft3 1. 61 2. 23 
71. 21 1. 40 2. 12 
71. 76 1. 53 2. 02 
73. 91 2, 07 2. 04 

11.16 1. 71 
10. 89 2.18 
13. 24 2. 34 
11. 84 1. 73 
13. 21 1. 54 

83. 42 1.58 
82. 86 1. 8' 
so. 65 1. 05 
82. 65 1. 70 
so. 95 2. 26 

======== ' =-
.A:vcrags (5 anolyses) .................... .. 
Maximum ................................ · ................................... .. 
Minimum ................................ . 

11. 77 1. 86 
13.17 1. 94 
8. 68 1. 75 

10. 66 1. 67 
12. 07 2. 06 

9. 50 1. 40 

72. 48 1. 61 2. 11 12. 07 1. 90 82. 10 1. 82 
73.01 2.07 ................................. . 

71. 21 1. 30 ··········· ........................... 



PHYSICAL AND CHEMICAL CHARACTERS. 43 

TABLE XXV.-CHEMIC.AL COMPOSI'rION OF .AMERICAN CEREALS AND CEREAL PRODUCTS-Continued. 

RYE FLOUR. 

Analysis. Caleulatecl water free. 

No. Variety. State. Reference. 

325 _ (Southwick)... . . • Massachusetts.... U. S. Census • •• - ............ ·...... 13. 56 0. 77 6. 03 0. 40 77. 78 o. 86 o. 89 7. 60 o. 46 90. oo o. 95 

326 _ (Danbury) .. • .. .. Connecticut ••• • • · 1 bid .... · ...... • .. • .. • .. • ·.... .. . .. 12. 85 O. 72 O. 94 O. 43 78. 07 O. 89 o. 81 7. 94 o. 49 89. 74 1. 02 
327 ..... ..... •• ... .• ... • •• • .. .. • • • ............. Jbid............ •. •• .. • • ........... 12. 92 o. 76 6. 00 0. 45 79. 09 o. 78 o. 87 6. 00 o. 62 90. 82 o. 89 

328 _ (New Hampton) .. New J'ersey .... ·.. Ibid ....... ·· ........... ··......... 13. 58 O. 04 7. 05 0. 35 77. 66 O. 82 o. 74 8.14 o. 40 ·so. 77 o. 95 

Average (4 analyses) ................ • • · ·.. • ... • .. ••••• · • .... •• .......... • • .... llt iii- 0.72 o".'"65 o. 41. =78.-2!f o. 84 o.83 7, 66 o. 47 oo. 08' o. mi 
Maximum ............................. ••· ...... • ..... • • • ••• • · ..... ••• •. • .... . 13. 58 0. 77 7. 05 0. 45 70. 00 o. 89 ................................ .. 
M!nlmUin ..................................................................... 12.35 0.04 0.00 0.35 77.56 0.78 .................... 1 ............. . 

RYE BRAN. 

829 ............................................ 'Rep. M1<ld • .A.g'l'.Exp. St., 1877, p. 27. 12. 88 2. Sll 12. 68 2. M 66. DO 2. 15 3-. 32 14. 44 2. 92 76. 85 2. 47 
380 ............................................ Rep.Conn • .A.g'lExp.St.,1878,p.75. 10.ao B.54 16.81 4.07 02.68 2.60 B.05 18.74 4.54 69.87 2.00 

Average (2 analyses) ........ i .. ... .... .. .. . .. . .. .. .. . . .... . . ... . . . . . . .. . . ... . . 1C60 a. 2114. oo -a:ar 64.82 2. sif a. 63- 10. 59 a. 73 7iuiil =:riiii 

BUOKWlIE.A.'.C, :KERNEL. 

881 Silver Hull, crop of1879 Connecticut • • • • .. U. S. Census . • • • .. • • • • • • • . .. .. • • • • • 14. 82 2. 10 
382 Common Gray, orop of .... ao .. ••• • • .. • . • • Ibid .. • • .. • ••• • . • ... ... . • .... .. .. .. lB. OB 2. D4 

1h79. 
333 Silver Hull, crop of1870 Masenchuaetts.... Ibid .. • • . • .. • • • • • . . • • • .. • . • • . . • . • • • 12, 78 1. 57 
384 Silver Hull, crop of1879 Minneeotv. .. .. .. .. Ibid . . • • • • . • • • • . • ... • •• • • .. .. • • . • • • 11. 47 J. 83 
835 Common Gray, orop of New IInmpshire .. Ibid. • ... .. .... • • • • ••• • • . •• •• ....... 11. BS 2. 04 

1879. 

8. 58 7. 77 
s.w s.ao 

10. 00 8, 80 
11. 00 8. 02 
10. lS ll.37 

04. 50 2. 23 2. 47 
64. 70 2..10 2. 70 

64. 58 2. 21 1. 80 
65. 87 2. 31 2. 07 
64. 88 2. 15 2. 80 

10. OB' 9.12 
10.14 9. 72 

75. 71' 2. 62 
'74. 91 2. 5S 

11. 52 10. 98 74. 04 2. 56 
12. 42 o. 06 78. 85 2. 60 
11.4S 10. 5B 'TB. 2Z 2. 42 

886 Common, crop of 1879. New J'ersoy.... ... Ibid. .. •• . • . ••• • • ..... •• ••• . • .. .. •• . 12. 6D 2. 25 10. 41 O. 00 OS. 03 2. 21 2. 57 11. 90 10. 28 72. 73 2. 52 
837 Common, crop of 1870 ..... <1o • .. • .. • • • .. .. Ibid .. • • .. . .. • • • • . • • • • • . .. • .. . .. • .. 13. 50 2. 07 10. 71 8. 88 02. 68 2. 21 2. 30 12. 88 lD. 26 72. 41 2. 56 

888 Silver-grn,y,cropof1879 New York......... Ibid . . •• .. • • • • • • ... . • .. • .. • • ..... . . 10. 80 1. 00 10. 50 0.11 05. 12 2. 89 2. 24 11. 78 10. 22 73. 09 2. 67 
A verap;e (8 analyses).. • • • • • • • • • • • .. • • • • • .. • ................................... · 12.-62 2. o2 ·- 10. D2- 8. 07 04:·43 2. 24 2. 32 11. 46 O. 91 73. 75 2. 56 

Maiiimum .. . .. .. .. . .. .. .. . .. .. • • • • • • • .. .. • • .. • • • .. . • .. • • • .. • .. • • • • • • • • • • • .. .. 14. 82 2. 34 11. 00 0, 37 65. 37 2. 89 ................................. . 

Minimum ..................................................................... lD.80 1.57 8.58 7.77 02.63 2.15 ................................. . 

BUOltWIIEAT FLOUR, FARIN.A., A.ND GROATS. 

389 - (So~1~~t~k), orop Maaaaohuaetts. ... U. S. Census....................... 14. 94 o. 05 4. 18 o. 21 79. 37 o. 65 o. 70 4. 93 0. 25 93. 30 G, 76 

840 - (Waterbury), orop Oonnoetiout •• .. • . lbid ...... , ...................... .. 12. 84 1. 26 8. OD 0. 85 75. 81 1. 74 1. 45 O. 17 D. 40 80. 08 2. OD 
of 1870, 

841 - (Danbury), crop of .... do • ••• ... • •• • • • Ibid ...... ....................... .. 12. 78 1. 26 7. 25 o. 27 76. 85 1. 59 1. 45 8. 31 o. 31 88.11 l, 82 
1870. 

====~====== 
Average (3 analyses).. ... .. .. ••• •• • •• .. . .. .. • • • • .. • • • • • •• • • • •••• •• ............. 13. 52 1. D5 
Maximum...... ... • .. . • • • . • .. .. • • • • • • .. .. .. • .. .. .. • .. • • • • • • • •• • • • • • • .. • • • • .. • . 14. 94 1. 26 
Mlltlmum............. .. . .. • • .. .. . • • • • • • .. . • • • • • .. • • • • • • • • • • • • • • • • • • • • • • • • • .. . • 12. 78 0. 05 

842 Buckwheat farina, Now York ........ U. S.Census .......... ............. 11. 23 o. 41 
crop of 1879. 

843 Buckwheat groats, .... tlo • • .. .. • .. • • • . Ibid. .................. ............ , 10. 61 O. 57 
crop of 1879, 

RICE. 

0. 48 o. 28 
8.00 0.85 

i.18 0.21 
a. a1 o.1a 

4. 82 o. 28 

77.34, 1. 33 1. 22 7. 47 O, 82 89. 4.6 1. 53 

70. 87 1. 74 
75. 81 o. 05 

. -- . -................... -... -~··· ....... .. 

84. 64 O. 28 O. 40 8. 73 O. 15 115. M 0. 82 

83.13 o. 69 o. 64 5. so o. 81 93. 00 o. 66 

844 Carolina Goltlen Seed. • .. ... .. • .. ••• • • .. .. !Rep, u. s. Dop't .Ag., 1870, p.1D2 . •• 12. 93 o. 38 8. 55 0.17 77, 7D 0. 27 0. 44 O. 82 O. 10 89. 24 o. 31 
845 Carolina White Seed ............. ,. ........ tlbid., p, 102 ...... ............. .... la. 31 o. 34 8. m 0.13 77, 01 O. ao O. 3!l 9. 58 0.15 B~. !ia 0. 35 
MU Japan, fully oloaned ...................... tlbid., p. 102 ••• .. • ........ ......... 13. oo o. 4.3 5. 80 D. 11 80. 23 o. 28 O, 50 6. 75 0.12 92. Bl O. 32 
847 Japan .................................... tibid.,p.1D2 ....................... 14.02 0.42 7.44 0.17 77.53 0.42 0.49 8.05 0.20 00.17 0.49 
848 Patna,llengal ...... ; .................... tibid.,p.102 ................ ~ ...... 12.85 o.35 7.70 0.14 78.64 0.32 0.40 8.84 0.16 00.23 0.37 
349 Rau goon ... • .. . .. .. • . • • • .. .. • • .. .. • • .. • .. tJ bid., p. 102 .. .. • .. • .. • • • • • • .. . • .. • . 11. 45 o. 84 7. 35 O. 1ll SO. 28 O. 39 O. 39 S. 30 o. 21 \JO. !JO O. 44 
::~ lla~sein, F. India......................... tlbid., p. 102 ••• .. • .. .. .. • • • ... • • •• • 11. 38 o. 48 8.<10 0.10 78. 03 o. 62 o. 54 9. 47 o. 21 89. 08 O. 70 

White see<l.. ......... Louisiana......... tibid., l" 102...... ... • ... •• .. .. • .. 12.16 o. 33 6. 05 o. 19 80. 40 O. 27 0. 38 7. 57 o. 22 91. 52 D. 31 
:: Honduras ................. do • • . .. .. • .. • .. tibid., p. 102 ... • • .. .. ... .. .. ....... 11. 80 o. 34 7, 20 0.10 80.11 O. 80 0. BO 8, 23 O. 22 90. 82 ' O. 84 

y olunteer .. • · ............ c1o . .. .. .. • .. • .. tlbid., p, 102 • • • .. • • .. .. • • .. • • .. • • • . 11. 45 o. 40 0. 83 O. 4D 80,_lj~- _!>:~!_ 0, 45 .....lE._ O. 45 ~ ~ 
.A.vorage(lO analyses) .......................................................... -12;-44- o. 38 =ut 0:-10 =10. 2ii·o.35- ll:'44----s:41f o. 21 -oo. 45 ·-0.41 
Maximum ...... .' .............................................................. 14.02 o.48 8.55 0.40 80.55 0.62 ................................ .. 

s54 ~1~:::::::::::·.::·.: :::::::::::::::::::: ·~;~:~!1~,1.':A~~i~~~.-5~::~~1~:.~~; ~~:~~ ~:~~ ~:~~ ~:~ :~::: ~:!~ ·;:~~- ·-~~:~~· -~:~~- .. ~~:~~- .. ~:~~ 
l'· 27. 
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No. 

THE CEREALS. 

T.ABLE XXV.-CHEMIC.AL COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS-Continued, 

SORGHUM: SEED. 

Analysis. Calculated water f:ree. 

:Reference. 

! s: ~ 
t~ ~ !~ 
.,~ 8 d ] .al! ] tol_ 

~ . ·1 ~ i . ·1 k !~ 
~ .;i :=J !§ fU ~':il ::j ,s;e ;.I 

Variety. State. I 
P" ~ "'l !"0 ~~ "'l ~8 ~ --1---------1-------1------------·I--- -----------------____ I __ 

355 Ea.rly .A.mbe:r: ••••••••••••••••••••••••.•••• tRep. U.S. Dep't Ag., 1879, p. 64.... 10. 57 1. 81 9. 98 1. 48 71. 59 4. 60 2. 01 11.17 l. 60 SO. 01 0. 15 
3~6 Chinese....... . .. • .. • . .... .. • .. • .. • .. • • .. • t1 bid., p. 04................... •• • .. 9. 93 1. 47 9. 54 1. 52 73. 59 S. 95 1. 64 10. 59 1. 68 Bl. 71 4.BS 
1157 ........................ Connecticut ...... LIBnll.Ct . .Ag'lExp.St .......... 16.76 2.17 7.67 S.21 66.Sl 3.SO 2.60 9.2\l \l.1\5 110.~0 4.02 

358 . l:!inu. Early Amber... Massachusetts.... lbid .. •• .. • .. • .. .. •• • • .. • .. .. ... • .. 15. 04 1. 73 8. l3 1. 94 69. 65 3. 51 2. 04 9. 57 2. 28 Bl. 98 ua 
===-===-======= 

.A. vcrage (4analyses).. • .. • ... .. • • • .. .. .. .. . ... • • • ... .. .. • .. • • .. .. .. • .. .. . .... • 13. 08 1. 79 8. 83 2. 04 70. 41 s. 85 2. 07 10.14 2. 37 81. oo 4. 42 
Maximum ...... ...... .......... .......... . •• • .. • . ..... ... .. ..... • .... • • ....... 16. 76 2. 17 9. 08 S. 21 73. 59 4. 60 ................................ .. 
Minimum...................................................................... 9.93 1.47 7.67 1.48 66.81 3.36 ............................ 

1 
.... .. 

:MISCELLANEOUS CEREALS. 

359 l Chinese corn .......... 1 .................... 1 tRep. IJ. S. Dep't Ag., 1879, p, 101. •. , 7. B71 l. 461 

StlO J3rown durra ......... -\-·····----·--·--· ... \ tibid., p.101 ....... ......... ....... 7.62 \ 1. ClB \ 
9. 63 I i. 79 \ 75. 60 I a. 75 , 1. 5B I 10. 4511. 96181. 951 
9.0111,52 75.0914.lS 1.811 0.75\1.M S2.2& 

4.06 
4.M 

STRAW. 

861 Wheat straw .... · ..... ................................ Rep. N. J". Ag'! Exp, St., lBBO, p. 47 • 7.78 B.17 2.19 37.32 47.01 2.53 8.44 2. 38 40.48 50. 96 2. 74 
S62 Oat straw ............. Connecticut ...... Rep. :Miild . .A.g'l Exp. St., 1877-'78, a12. 50 1.81 2.30 55.96 26.42 1. 00 2.07 2. 63 OB. 96 30.19 l.15 

p.37. 
863 Rye straw ............ .... do ............. Rep. Midi!. Ag'! Exp. St., 1877-'78, al2. 50 8.03 6.89 

p.37. 
84. 20 85. 70 !2. OB 9.18 7.88 39,08 40.82 a. o4 

3114 J3nckwheat straw ..... -.......................... -... Bull. Bussey !nst,, 1877, p. 54 ••.•••. 10. 35 4.04 4. 38 46.83 82.08 1. 42 5. 52 4. Ol 52. 28 35.71 1.58 
865 I!uckwheat straw ..••. ................................... lbicl., p.54. ........................ 10. 89 5.16 8. 88 44.93 34.49 1. 70 5.76 3. 72 50.12 38. 51 1.90 ------------- ·--------.A. verage (2 analyses) .. ................................ ...................................................... 10. 87 5. 05 3.86 45.88 33.28 1.56 5. 64 4. 32 51. 20 87. 01 1. 74 

a Reckoned to this per cent. by the analyst for compa1·ison. 

CORN FODDER AND STOVER-FRESH. 

866 Sweet corn (before Connecticut ...... Rep. Conn • .A.g'l E:>.']). St., 1878, p. 60. 92. 008 O. DBO O. 866 1. 003 3.108 0.145 18. 82 12. 22 26. 84 45. OB 2. Oi 
tassel), crop of1877. 

367 Sweet corn (in silk), .... clo ............. lbid., p.60 ......................... 88.289 1.269 1.310 3.227 5.736 0.109 10.84 11.19 27.45 49.08 1.« 
Ol'Op of 1877. 

368 Sweet corn (in 'the .... do ............. Ibid.,p.60 ......................... 00.480 1.104 0.864 2.694 4.719 0.189 11.59 9.0S 28.30 40,t\7 1.46 
milk), ero:p of 1877. 

869 Swoetcorn(fullyripo), .... do ............. Ibic!.,p.00 ......................... 80.740 2.334 l.538 5.939 9.207 0.244 12.12 7,80 30.78 47.94 1.27 
crop of 1877. 

370 Southem Wllite ...... • ................ ... Rep. :Mid.A.g'lExp, St., 1877-78, p. 35 a85. 700 o. 94 1. 270 4. 600 7. 280 o. 210 6. 55

1 

8, 87 32.17 50, 01 1.50 

371 Southern Wltite • ... .. .. .. .. .. .. .. .. • .. • .. Ibid., p. 35 ......................... a85. 700 1. 23 1. 200 4. 950 6. 730 O. 180 8. 62 8. 44 34. 601 46. OB 1. 30 
372 Southern Whito ..... • • ... .. . • .. •• • .. .. • .. Ibicl., p. 35 ......................... a85. 700 1. 00 1. 480 4. 310 7. 370 O. 140 6. 97 10. 38 30.16151. 48 1. 01 
873 Norfulk White (corn Connecticut • ..... Am. Jour. Sci. & A.rte, 1B77, p. 203... 87.180. o. 84 o. 880 4. 380 6. 440 o. 280 6. 57 o. 87 34.19 50. 23 2.14 

fodder), cr·opof1874. 

374 Norfolk white (corn .... do .. • .. .. .. • • . . Ibid., p. 203 ... ... . .. • . .. .. .. .. .. .. . 85. 040 o. 74 o. 780 5, 160 8. 060 O. 220 4. 05 5.19 34. 45 53. 95 1. (6 
fodtler),cropof1874. • =======·====='=== 

.A.. ve~age (9 analyses).. • •• .. .. .. .. • .. • .. .. . . .. • .. . .. . • .. . • . • . • .. .. . . . .. • • .. • •• .. 86. 860 1.160 1. 130 4.130 6. 530 

1

1 0.100 (! o. 11 8, 01 31, 00 49. 47 1. 51 
M:ax:mnm .. .. .. • .. . .. • • • • ... • .. .. • .. .. • .. .. . • .. • . .. . • .. • .. ... • .. • .. . .. .. .. .. .. 02. 008 2. 334 1. 53B 5. 939 O. 207 0. 280 ...... I ................ · · .. · · · · · .. · 
Mlmmnm ..................................................................... 80.7-10 0.740 0.780 1.903 8.198 0.130 ................................ .. 

875 Ohio Dent (stover), 
crop of 1877. 

876 Norfolk White (com 
focldor), crop of1B74. 

377 Norfolk White (corn 
focltlor), crop ofl874. 

a Reckoned to this per cent. by the analyst for comparison. 

CORN FODDER .A.ND STOVER-FIELD CURED OR DRIED. 

Connecticut ...... Rep. Conn. Ag'l Exp. St., 1878, p. 60. 36. 400 2. 874 4. 623 ,10. 077 85. 781 I 1.155! 4. 52 

.... do ............. Am. J"our. Soi. & Arts, 1877, p.203 .. 27. 500 4. 760 • 4. 970 24. 760 30. 870 1. 550 o. 57 

7.28 

6.86 

.... do • • .. • • .. .. . .. Hie!., p. 203 .. .. .. • .. • .. .. .. .. • .. • . . 26. 920 3. 620 3. 100 25. 180 39. 420 1. 070 4. 95 5.17 

30. 041 
I 

56. 861 1.,RO 

34.191 2.14 50.24 . 

84.40 53. 06 1. 46 

878 ·w11ite Fflint
7
(stovor), .... do ............. Rep.Conn . .A.g'!Exp.St.,1879,p.80 ....................... · .................... 5.13 7,57 33.06 52,49 1.75 

crop o 187 • 

379 l!'odclcr com . • ............... - .. - • ... • .. . . Rop. N. J'. A.g'l Exp. St., 1880, p. 47.. 14. 960 5, 950 8. 890 25. 360 40.160 1. 180 7. 01 4. 00 29. BO 57. 78 1__2:±! 

''""'" «M~,.M, ........................................................... ,._.,.· .,~ Hoo """ "·"' .,~ .,, '" ""1 "a.1111.79 
lfaxlmnm ...................................................................... 36.490 4.760 5.530 25.lBO B0.420 1.550 ................................. . 

--~IlilllU~ .... • .. • .... • ..... · ............... , .................... •.. .... .. .... .. 14, 960 5, 950 8, 390 25, 300 49.160 1.180 .......... • .. • .... ., · • ..... • ·= 
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PHYSICAL AND CHEMICAL CHARACTERS. 45 
T.ADLE XX.V.-CHEMIOAL COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS-Continued. 

ENSILAGED CORN FODDER. 

Analysis. Cnloulntecl wnter free. 

- i - i :§ .s s ~ 
g e_.:. ~ ~'"" lfoferonce. .9 .,; .!:"' 0 
l/J fil~ V'J ~b 
] ~fl :§ ilif 

~ ·§ " ~S'. ·~ ~~ 
1'J .=l ~ .,~ .;i ~ ~ ~ 
p:: ~::; ~8 ~~ ~ ~8 ~ 

:No. Variety. Stnto. 

sso . .. .. . .. .. .. .. .. . .. . • • • . Connecticut .... .. XIIlullollnN.~.Exp.S~~=~~~;~~-~.021--~~;~ 5.8·! --;,;~ 5.70 --;,:;,,-20.831· 53,75 -;.oo 
Ibid......................... . . . . .. 83. fiO 0. 81 I 1. 06 G. 70 s. 08 o. 73 4. 02 o. 45 35. 04 40.15 4. 44 381 ............................ <10 ........... .. 

382 ............................ <lo ............ . L V Ilullotln CG1111. Ag'l Exp. St.... 82. 00 1. 04 1. 27 5. 70 o. 50 O. 3.i, 5. 84 7, 07 32.15 5:1. 03 J. 01 

883 .... ... .. .. • .. . .. .. • .. .. ]for.vlnu<l ........ . XIIlullctinN . .T.Exp.St ........... 78.51 1.53 0.88 0.43 12.03 0.02 7.11 4.00 20.n 50.00 2.88 

Ibid............................... St 87 0. 08 1. 00 16. Ol 7. 03 0, 45 6. 47 7. 00 37. 08

1 

·10"18 ~. U7 

Country Gcntlomnn, Doc. 0, 1E80 ... so. 70 1. 77 1. 50 o. 43 8. 02 o. 62 0.17 8. 08 33. 32

1

. 46. 22 :1. n 
XI llullct.in N. J. BXJ.1. St........... 77. 41 1. 00 1. 02 o. 8ii 13. 04 O. 08 4, 43 4. 52 ilO. 32 57. 72 :1. 01 
Ibid .. . . . . .. .. .. . . . . .. .. . . .. .. . .. . 83. u2 1. 43 0, O·l 5. 18 8. 28 O. 05 8. 07 5. 70 31. 43 liO. 20 ~. 04 

m ........................ llfoasnchusotts .. .. 

385 ............................ do ........... .. 
aso ..... ; .................. Now.Tcrsoy ..... .. 
387 ............................ do ........... .. 
ass ............................ do ........... .. 1 bi<l .. • .. .. .. .. • .. .. ... .. .. • .. • .. .. 8°!. 28 ' 1. 20 1. 37 •l, 08 7. 01 o. 50 8. 01 s. 72 20. 77 50. B2 :1.18 

SS9 ........................ NowYork ...... .. Ibici........... .... .. ... .. .. . ...... 80. so 1. oo 1. 27 5. 47 10. 73 o. 01 5, 22 o. 57 28. 57 56.14 :1. no 

890 ... . ...................... do ............. Ibid................................ 83. 54 1. 40 1. 00 5. 85 7, 05 o. 50 8. 50 o. 44 35. 4·1 40. 58 !J, lJ.! 

.A.vcrngo (11 nnnlyses). .... .. . .... .. .... . .. .... .. .. .. . ....... ••• • .. .. ..... .... .. 81. 05 1. 21 

Maximum ........................................... ~.... . . . .. . .. .. • . . .. . .. • .. 8•1. 87 1. 77 
Minimum .. .. .. ... . .. .... .. .. .. . .. .. .. . .. .. •• .. . .... .. .. .. .. .. . .. .. .. .. • .. . • .. 77. 41 O. 81 

1.15 5. 70 
1. 50 o. 83 

o. 88 4. 08 

0, 3-1 O. 50 0. 73 O. 40 32. OB 51. 42 :1. ~B 

13. O•l O. 73 ................................ .. 

7.03 0.3·l ................................ .. 

--''-~-----~--------~--------··--·---------~---·------·--~---··------~-~---' 

SOltGIIUH LEL\. VES. 

391 Early .A.mbcr .................. ·:==· *Rep. ~.~~:·~-e;~;·-'-~" 1870 .. ~ m -~-·;5.·0-;;--;~;7~·· .. ~: rio I al~~-;---~5. 49113.1:: 17. osl1 ~r,3, ;~ 1.~ ~ .. 892 IIondurns ................................. *Ibi<l.1 p. 57.. ........ .... ... .. .. . .. 70. 70 n. 28 ~· 43 4. 31 al3. 28 ...... H. 08 10. 43 !8. 51 a:o. UB \· ... .. 

303 Egyptian sugar corn.. .. .. .. .. • .. .. .. • .. .. *Ibi!l., p. 57 ........................ .,._01. ~0- 3. 4: ___ 3. 7~ _o. 8~ ~18. 77 ·:._ .. :_· ~.~!!

1
_11. 3-1. ~~~3

1 
au7. 3~ :_-_:~ -~ 

.A.verngo (3 nnnlysos).. ...... .. ... .. .... . .. . ••. .... .. . ..... . ....... ... .. . .. .. ... 7:l. oo a. 5~ 3. H ti. 21 al5. l:J ...... 13, 34

1

. 11. 04 10.10

1

a55.03 ..... . 

Maxiumm .. . .. .. . • .. . .. .. . .. . . . . .. .. .. • .. . • • .. .. . .. .. .. .. • . .. .. .. . .. .. .. .. .. .. 70. 70 3. 87 3. 71 o. 81 al 8. 77 ....................................... . 
Minim nm .. .. .. .. .. • . . • • • • .. .. .. • • .. .. • • • • .. .. .. . .. • .. .. • .. . .. • .. .. .. .. • .. . • .. 07. 30 3. 2B 2,.13 ·!. 31 am. ~B ...................................... .. 

--·--··---·-----·--------------·------··~---· - .. -----·- ------
11 Tho fat not B<~llllmtcd, l1ut rcckonr1l wit.h tho i:arbhy<lrutett. 

SOltGIIUM-STIUPI'Jm R'l'AT,KS. 

aM Enrly.tl.mbor ...................... ~~~ ·n~:~~-~;-~~>'t;~-;~1870,;.-G7.:~7~~-I J:rio uo a.~o ril7.0; 0.55 4.95 10.011 an.4~r= 
895 Ilonunras ................................. *Ibi<l., p.li7 ........................ 80.00 0.80 o.uo 3 .. !0 r1H.8.> ...... 4.40 4.81 10.48aH.2u

1 

..... . 

396 Egyptiunsngarcorn ...................... *Ibicl., p.57 ........................ 8·1.00 0.00 1.0! 2.00 al0.17 ...... 5.00 6.0o 19.82 a07.32 ..... . 
~=="'----====-=--===-::...--::-.::::::.::::;~== ::.....:: . .:::: 

Average (3 analyses).. • ... • • . . . ... • • ... .. . .. .. .. .. . .. . ...... .. .. • .. .. . • .. . .. • .. so. 20 1. 13 1. 07 3. 30 a14. 21 5. O!i 5. 55 17. '14 a71. Ba 

Mn.xinmm ..................................................................... 84.00 l,LJU l,20 3.80 al7.02 ·.•.·.•.•.·. •· .• · ...... ·.·.·.·.·.::: ••·.•.••· .• ·1:·.::·.::.· ·.::::: 
Minimum ................................................. '.................... 75, 70 o. 80 0. 96 2. 00 alO. 17 

a Tho fat not sopamtcd. 

SOimllUllr-Il.i.\.G.tl.l:lSE. 

807 Early .Amber .. • .. • • • . .... • • ••• • • • • .. • .. .. *ltep. u. s. Dop't .A.g., 1870, p. 57.... 8:J. 70 o. G2 I o. 05 I a.11 all. 02 3. 80 I a. 06 10.101 a,73. l~TI. ~-.~: 
898 Honduras ................................. *Ibid., p. 57 ............ ...... ...... 8·1. 00 o. 00 o. fi2 I 3. nl all. 47 ...... 3. 75 3.87 20. G6

1
a71.72 .... .. 

399 Egyptian sugar corn ...................... *Ibid., p. 57 ........................ }~~~- O. ~"- _ ~.'.'.8_1;· 8~ -~7. 2~ ...... 4. S~ O. 04 ~~ ~0

1 
~~.:_~~ ;;_:~;.;, 

.A. ve:age (3 nnnlysea) ...................................... ; • .. .. .. • .. .. .. • .. .. . 85. 46 o. 50 o. 65 3. 08 alO. 22 .. . .. . 4. H 4. 62 \ 21. 50

1 

aoo. ori I .. · .. · 
~": :::::::::::: :::::::::::::::::::: ::::::::::::::::::::::::::::::::::::: :~:~~ ~:~~ ~:~~ :::~ a~~:~! :::::: :::::: :::::::: :::::: :::::::r:::: 
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NOTES PERTAINING TO SOl\:IE OF THE A.NALYSES OF THE PRECEDING TA.BLE. 

No. 2. "Milling Extra, Detroit inspection." The figures given in the reference cited differ from those given here, b1wing been 
corrected by the analyst. The same is tme of Nos. 115, 116, 117, 118, 268, and 282. 

No. 3. Is "No. 1 'White 'Winter" of the New York Produce Exchange inspection. 
No. 19. Grown on "limestone land'', northern New Jersey. 
No. 20. Grown 011 ''gray rock gravel ~oil", northern New Jersey, rmd oonsiclered by local millers to be the best New Jersey whe11.t. 
No. 21. \Vhito Winter, Orleans countJ', New York. Grown with the use of phosphates, and "averaging 30 or 35 bushels per acre". 

GrainH Jllump, 12,2:313 gmintt i1er pound, or 7:14,160 ~,ri·ains per bushel of 60 poumls, an<l of the grade from which the flour No. 105 is made. 
No. 42. Red Winter, Orleans county, New Yorlc Grown with phosphates, and yielding 30 bushels per acre. Grains small; 16,200 

grains 11cr ponrnl; il72, 000 grains i1er bushel. 
No. 49. Fultz, winter. Grown on the farm of the l::\tate University of' Wisconsin. 
No. 57. "No. 2 Red Winter" of the New York Proilnce Exchange inspection. Not plump; runs about 14,277 gmins to the J}Ou11d, 

cc1ual to 85li,620 grains per bushel. 
No. u8. '' Maonroui" wheat, Chico, C11lifornia. A very 11arcl wheat; grains very long and large, running about 7,781 grains J?er pou11d, 

or 4G6,8GO grnins per bushel. 
No. 59. "Mac:1roni" wheat, S1111 J oaquiu valley, California, from seed said to have come originally from Chili. Much like the las.tin 

looks; 71443 gmins i1er ponud, or about 4461580 grains per bushel. 
No. 60. "Whito Clnb,'' Chico, California. · 
No, {il. "No. 1" (white), as graded by the grain standard committee of the San Francisco Produce Exchange. 
No. 62. "Scotch Fife,'' spring; Barnes county, Dakota. "Yield, 30 lmshels per acre; weight, 63 pounds per bushel; soil, black sandy 

loam." 
No. 63. "f::cotchl!'ifo," spring; Cass cotlllty, Dakota.. "Yield, 31 bushels per aero; weight, 62 pounds por bushol; soil, black sand}' 

loam." 
No. 64. "Amber Bearded," spring. Grown on "high, strong soil", Androscoggin county, Maine. Color, darki 131743 grains per 

pound j 824,580 grains r10r bushel. 
No. 70, "Red Mammoth," spring. Growu on the farm of the State University of V\Tisconsin. 
Wheat flour Nos. 93, 94, 95, 9G, 97, 98, 99, 100, 101, 102, 103, 104, 108, 109, 110, 111, 121, 122, and 123 were bought in the markets, and tho 

brands and.sources aro troso under which the public bought them. 
No. 100. Purports to be made of the "entire wheat", only the oufor cuticle removed. (This cuticle is the bran, No. 124, of these 

tables.) All the rest of the kernel goes in aud is grounrl fine; is not a. Graham flour. It is a very strong flour; makes bread of excellent 
quality, very light in texture, but is much darker in color than would be inferred from the color of the flour. Made at Franklin Mills, 
Lockport, New York. 

No. 101. "Baking Flour,'' patent. Purports to be of all spring whea,t; manufactured at Milwaukee, Wisconsin. 
No. 102. "Perfection," made by the Yeager Milling Company, St. Louis, Missouri. 
No. 103. "White Silk," a straight flour, and popular for i1astry, St. Louis, Missouri. 
No. 104. "Snowtlake,'J an excellent pastry flour, made at Greenville City l\:lilla, Greenville, Montcalm county, Michigan. 
No. 105. "Hill's XXXX," made at Medina ]'alls Flouring Mills, Medina, Orleans county, New York, of white winter wheat grown in 

that region (No. 21 of these tables), and is a popular family flour. 
No. 106. "Bluejacket,'' made at the same mills with the last from red winter wheat (No. 42 of these tables), and is a very strong 

ftour. 
No. 107. Maile from New Jersey wbeat at the Imlaydale Mills, New Hampton, Hunterdon county, New Jersey. 
[Nos. lOG, 100, nnrl 107 were obtciined from the mnnufacturers, and not in the markets.] 
No. 108. "S1iper1ative," J1utrmt, Washburn, Crosby & Company, Minneapolis, Minnesota. 
No. 109. "Pa.lisacle" straight, Theom~rd, Day & Co., Minnenpolis, Minnesota. 
No. 110. "Early Riser,'' iiatent, matte at Sparta, ·Raudo1ph county, Illinois 
No, 111. "Ba.iu's Choice,'' straight, made l.Jy the Atlantic l\:lilling Company, St. Louis, Missouri. 
Nos. 115, 116, 117, and 118, see note under No. 2, 
No. 119. B011ght in the market, anu pnr11ortiug to be maclc from Minnesota spring wheat. 
~o. 121. Graham !lour, Rochester, New York. 
No. 122. Graham flour, Honeoye, Ontario county, New York. 
No. U3. "Kelly's No. 1 Graham :!lour," Rochester Hygienic Mills, Rochester, New York. 
No. 124. 'l'llis is the bran removed from the entire wheat, No. 100. It is the least nutritious of all the brans analyzed and recorded 

in these tables. 
~o. 145. 'White pop-com, grown in Hartford county, Connecticut, four years old at the time of analysis; nearly every grain pops on 

roastmg. 
No, 154. '''Vaushaknm," Miclc11esmi: county, Massachusetts, a very firm, flint,y, heavy flint corn, much of wbioh pops on roasting. 
Nos. ~56, 157, 158, 159, arnl 1130. The figures hel'e given am those founu by actual analysis, ancl differ from those published in th~ 

reference cited, whBre they (iilong with analyses Nos. 269, 271, and Zi2) rtre calculated to a uniform standard of 10 per cent. water. 
No. 178. An eight-rowed Whito and Yellow pop-eorn, mixed, from Tom11kins county, New York. 
No. 193. "Yellow· Dent," Chico, l3utte county, California. · 
No. 214. "Yellow Dent,'' Becker county, Jlfomesota., grown on black sandy loam. 
~o. 219. !mmature swe~t corn, i~1 the "blister" stage, and before qui to fit for "boiling ears"· The entire plant, as cut up for foilder 

at this stage, 1s represented m analysis No. 367, all(l of the cob, No. 260. 
No. 220. Immature sweet corn, jnst'the right, stage for boiling as "green corn". The composition of the whole plant as cut up for 

fodder or soiling, at this date, is given in analysis No. 368, and of the cob, No. 261. ' 
No. 221. Ripe sweet corn, of same kind aucl cultivation as the last two samples. The composition of the entil"e pla1lt is given in 

analysis No. 369. For full information respecting this and the two prececling analyses consult Nos. 219, 220, 221, 260, 261, 262, 366, 367;368, 
and 369, in Table XXY. 

No. 239. A peculiar whitc-gr~inetl starchy corn, grown with irrigation, by the Pueblo Indians, at Taos, New Mexico. 
No. 240. From the same locality, very deep reel or almost lJlack in color but the interior white. the favorite corn with the Jud.Inns 

for maldng cakes, and the Yariety is said to have been cultivated from time h~memorial. ' 
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No. 245. "I:Iomiuy," m11nnfoctnrcd l1y Miles & Holman, New York, ":from clloice so'uthcrn com, crop of 187!J." Obtained from the 

lllaunfactmers. 
No. 246. 11 Rou1iuy,'' sitme manufactnrers, "from lm1iana white corn, crop of 1879." 
Nos. 252 and 253. T110 kind not sta tec1 in the place cited. 
Nos. 2Go, 2(i1, and 2li2 a,re the cobs from i',he same sllmplos o:f cor:u cited under analyses Nos. 219, 2201 221, 366, 3671 368, and 360. 
No. 2liS. Sec note under No. 2. 
Nos. 269, 27i, aml 272. Tho figm·cs hc1·0 given arc i.hoso irn1llishec1 in the place cited, ancl have the water calculated to a uniform 

t d ·d of 1 O per cent. See notes uncler Nos. 106, lr>7, etc. · . ,~ 
8 

au ;~s. :.\75, 276, 277, 278, 11ncl 279 arc from different loc11litics in Litch lieltl connty, Connecticut. 4s n. whole, they are poorin albuminoic1s. 
Tllese wero all grown 1.Jy good farmers. 

No. 280. White oats, Herl River vrtlloy, Cass con11ty, Dakotiv; soil, l.>lack loam; yield, 58 l.>usl!els nor ncre; weight, 36 pounds per 

bushel. . . . . 
No. 281. Oats, Barnes count,~', Dakottt; •1upht1Hl pm.urn i so1l, clark loam, 20 11.whos deep; yield1 85 bushels rier acre; weight, 41 

pounds J)Ol' bnshel. " 
No. 282. "No. 1 \Vhito Oats, probably Illinois." Seo ti.lso note under No. 2. 
No. 283. Bedford oats, grown iu onster11 Massachnsot;ts, nrnl allegoc1 to weigh 40 pounds por l.>ushel; !1>pparoutly weighs 35 or 36 pounds. 

Sold iu the seetl-storcs in Bost.on for soo11. 
No. 284. Sold in tho scccl-stores of New Haven as "Michiga.u Oats" for local uso for seed. 
No. 286. Oats" of the common sort", grown on tho college form at I-fauover1 New Harnpsl!ire; weight, 32 pounds por bushel, 
Nos. 287, 288, and 280. The term "State Oats" is nHecl ill N<'w Eng·laJJ<l as well as in New York to designa.te oats grown in tho state 

of New York ox.Mpi;ing Long Islam1. 
No. 287, Solcl iu the feed-stores of No1Y Ifavou ns "Sta.to Oats", grown iu nortbom New York; weight, nbont 32 pounds pet bushel, 
No. 288. White "Sta,fo Oats", purporting to llave boon grown iu western Now York. 
No. 289. Common oats, grown on tho high1l1nr1s in 'l'om111dns county, Now York. 
No. 290, "Schoeneu" oats, from Now York state, purchased in tho seed-stores of New York. 
No. 291.- "Probesteiu" oats, Seneca county, Now York; weighs 37 iiomH1s porlrns11ol. Prol.>ably the name and origin is the re Probestei" 

oats of Germo,ny. 
No. 292. "White Probef:ltoiu," Now York st.n.tc. 
No. 293. Heavy on.ts from tho eastern end of Long Islancl, whllro the variety lms been cultivated for many years under no partioulnt 

name; weighs 42 pounds per lnrnlrnl. 
No. 294. Irish oatmeal, Wtttorgate mills, Dnl.Jlin, frlllm1u. 
No. 295. "Pin-l1ead" olttmo11l, ''bra.ncl 0 1

11 mauufootnrccl by I!'. Sllhumachor, Akron, Ohio. 
No. 296. ''Hickory Nut" oatmeal, ma1rnfactured from Iowa on.ta, crop of 1610, by Milos & Holman, New York. 
No. 297. "Silver llfoclal" oatmeal, mnnufac(;nrocl from Iowa oats, so,me firm as above. 
No. 298. "Pin-hend" oatmeal, ma,uufoetnrl'lU. ·from lllbois oa,ts, cre1) of 1379, by sa,me firm. 
No. 299. Manufactured from Illiuois oats, m·o11 of 1870, liy same firm, 
[Oatmeals 204 uncl 205 ~oro 11ought iu tlrn mn.rkota; 296, 207, 208, um! 20ll were dlrcot from the m~nufacturera.] 
No. 300. Nepal (balcl) barley, Chico, Ilntbo county, Califoruii>. 
No. 302. Barley, llcd Rh'ot• vn.lley, Onss oonuty, D111rnta. fl Soil, black loam; yielc11 40 bushels per acre; weight, 50 pounds per 

bushel.'' 
No. 303. Two-rowed lwl'lBy, ft•om Essex oonnt;r, onst(ll'!l l\fassachnsetts. 
No. 304. From the stato agricultnml college farm at lfonover, Now 1fompahlre. 
No. 305, A skinless barley, grown by t;hc P110blo I11diunH at '.l'aos, New Mexico, with irrigation. It is the rioheat American grn.in in 

allJurninoids yot nnal~'zetl. 
No. 306, Four-rowf\cl b11rlny, from Smrnca county, Now York; weight, ,1!) .pounds per bushel. 
No. 307. Two-rowe(1 lial'1C"y, from Seneca conut,J, N<iw York; weight, 52 ponnc1s iior 1m~hel, 
No. 308. Cawic1a b1i,rley, brought into Now Englauc1 for auod. 
No. 309, "PotLrled Barley, No, :i," irmnufac/;ureil by Miles & Holmlll1, of Now York, from Now York state two-rowed b&1·foy. 
No. 320. Common ryo, l\lithlle:mx ccnmt~'• 1'fos8ttclmHotts. · 
No. 321. Spring rye, from W!tCloun. county, Minncsoba. "Soil, black an.ndy loam; yield, 28.5 bushels per acre; weight, 58 pounds ,Per 

busliol." • 
No. 322. Common rye from tllll stnto 11g1•ic11Hnral college farm, lfonovcir, New Hampshire. 
No. 323. Oornmon bfack rye, Cmnbm:l:tnd oouuty, New Jersey. 
No. 325. RJ'e ilolll', maunfaeturccl aJ; Sonthwick, Ifampclou county, Massachusetts, ,rtll(l 1rnrporting to be from rye of that region. 
No. 31l6. Hye Jlou1· maunfaCJhllr(l(l at Dnnlmry, Oonn-0<Jtic11t. 
No. 327. TI.ye tlout 1Jeught. iu the. marlret; of un1mowll origin. 
No. 328. RJ'e flour made ii:om New Jel'Soy l'~'e at tho Imbydido mills, Now Hampton, New Jersey. 
[Nos. 32ti, 326, 11nil 327 woro bongl1t Jn tho mn.rke1;: 328 ~nc1 320 worn obtainotl from tho mnnufaotmer.J 
No. 331. Silver Hull buckwlleat, Now Haven cmmt.y, Connecticut. . 
No. 332. Common gray buckwheat, Guilford, Conuedfout. 
No. :i;J3. Silver Hull buckwllen.t, MassachnsottH, plll'}Jorting to weigh 54 pou11ds per bushel. 
No. 334. Silver Hull lmckwlioat, hought iu tho seccl-stol'ca at New York, 11nd 11n111orth1g to hn.ve been grown in Minnesota, 
No. 335. Common gray buckwheat from t;he st;ate Q.gricnltural college farm at Hanover, Now lfompshire. 
No. 336. Common lmckwlteut from New Jersey, allcgotl to weigh 40 ponude per bushel. 
No. 337, Common b11ckwhoat from Cumberland county, Now Jersey. 
No. 338. Silver-gmy buckwheat, Tompkins county, Now York.. Not so plump as usual in this locality. 
No, 339. Bnokwlieat floor zuado a.t Son th wick, lfamp(len cotu1ty, ~fassachusetts. 
No. 340. Buckwlte!tt ftour iuacle lly the Pfatt Milling Com11any, Waterbury, Oonnectiout. 
No. 341, Bnokwheat flour manufacturecl by Crofttt & Sons, D11nbury, Connecticut. . 
No, 342. Buckwheat farinn, inauufactn:rocl from New York st11te buckwheat, orop of 18791 by Milos & Holman, New York. 
No. 343. Buckwhea·t groats, same ol1gi11 wit;h last. 
[N'os. 839, 840, ttnd 341 were bought in 1,110 market i 842 nntl 343 wei~o furnished by the rocwufnoture1·a,J 
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No. 357. The arntlysis republishecl later in tho Rep. Conn. Ag'l Exp. Station for 1881, P· 82. 
No. 366. Cut just before the tassels ap1ieared (July 25, 1877). 
No. 367, Cut (from the same field) :fifteen days later (August 9), when in full silk. The composition of the immatured kernels is 

given in 210. 
N!J. 368. Cnt sbt•~en days later (August 25), the kernels full size for eating as "green corn''· Their composition is given in analysis 

No. 220. 
No. 369. Cut one month Ia.tcr (September 25), when the stl1lks and ears were ripe and nearly dry. The analyses for these fonr sampl1i~ 

ropresent,the entire plant, leaves, tassel, stalk, ear, ancl husk-the whole plant, except the stubble and roots, which were rejected. 
Tl1e com1itrnHion of the ri1ie kernel!l is given in analysis No. 221. · 

· {N()s. 366, 307, aos, ant1 soo repTcsent the cmnpoaition of the entire cnl'Il plant at different sttLgcs of growth, and. the analyses Nos. 219, 220, and 221 re\)resentth1> 
composition of the l;ernel, anil !100, 201, and 262 of lhe cnb, at the same sttLges. The variety was medium, a l!Lrge variety of sweet cnrn, and was gl'Gwn by T. S. Gold, 
esq., secretary nf tbe Connecticut Stato Board of Agriculture, in Litchfield county, Connecticut. It was planted in rich, well-manured snil, June 1, 1877, the hills~ 
feet apart in the rows, and tho rows a feet from each other, making 4,800 h1lls per acre. Fnr fuller <lescriptlon, see reference cited.] 

Nos. 373 ancl 376 are analyses of maize fodder grown in southern Connecticut from Norfolk white corn, raised on an inverted sod, 
long-tilled ground with the help of stable manure. The seed was sown in drills 24 inches apart., 3 bushels per acre. 'When harvested, 
the i;tallrn ha<l nu average height of 10 or 12 feet, many of them meaMnring 14 feet, with a very uniform diameter of rarely more than 
eleven-sixteenths of 1111 inch. The yiek1 amounted to 54,723 ponmls fresh, or 9,583 pounds fielc1-cured fodder. 

Nos. 374 and 377 nre of the snme variety, same cultivation an cl treatment, except that it was taken from new ground which had 
borne two rye crops, was seeded, had been in pasture for five years, was then plowed, and had carried two successive crops of corn fodder, 
of which this was the last. On this ground no stable manure had ever been applied. The yield amounted to 51,074 pounds per acre 
fresh, or 10,454 pounds fielcl-curcd. 

No. 375 is corn stover. (Stover is the stalks, leaves, and husks from which the ripe eorn has been husked.) Dent corn raised on 
the same farm with the last analysis of corn fodder. 

No. 378. White flint stover. In the publication cited for this analysis the figures seem different :from tMs, because it there appeaI11 
in a tablo in which several analyses n,re calcl11ated to one water content. Here the analysis is given calculated water-free, and of co'lll!l11 
both are then the same. 

Nos. 380 and :l8l. Republished later in Rep. N. J . .A.g'l Exp. Station for 1881, p. 55. The :figures here given are those ofthe original 
bn,lletin, and in analysis 381 differ from those in the later report. 

No. 382. Republished later in Rep. Conn. Ag'l Exp. Station for 1881, p. 89. 

METHOD OF .A.N.A.LYSIS. 

Inasmuch as the value and the accuraoy of chemical analyses depend as well upon the methods pursued as upon 
the skill and the knowledge of the chemist, the method pursue cl by Mr. Penfield in making the analyses for the Oensus 
Office is here briefly sketohed. It is the same as that used by Professor S. W. Johnson, of the Sheffield Scientific 
School of Yale College, in the laboratory of that institution, ancl also in the laboratory of the Connecticut 
Agricultural Experiment Station, which is under his direction, and is the method usually employed in the various 
abrricultnral experiment stations, both in .A.merica and in Europe. 

PREPARATION OF THE SAMPLE.-.A. fair sample of the material to be analyzed (grain, flour, or other mill product), 
of a pound, more or less, is taken for analysis and kept hermetically sealed to prevent any change in its hygroscopic 
condition during the time it is under investigation. If of grain or other coarse product, the whole sample is ground 
and reground in an iron mill until it all passes through a sieve with meshes one twenty-fifth of an inch in diameter, 
or, in case of such as have a tough busk, like oats aml barley, the ultimate sifting is through meshes one-sixteenth 
of an inch in diameter. The ground sample is thoroughly mixed and then tightly closed in a glass vessel, and 
portions of it are used for the various determinations. 

THE DETERMINATION OF ASII.-Three grams are burned to ashes in a platinum tray in a gas muffle-furnace. The 
temperature is kept below full redness until the carbon is completely burned away, and the ash is weighed directly. 

DH'l'EIHUINA'.L'ION OJ!' .A.Lnu11nNorns.-Nitrogen is determined by thL? soda-lime process in the usual way, and 
the per cent. of nitrogen found is multiplied by the usual faotor, 6!, and the product is reckoned as the peroentage 
of albuminoids. 

DETERIIUNA'.l'ION OF I•'IBER.-Three grams are boiled for half an hour in a large fl.ask with 200 cubic centimeters 
of l;f per cent. sulphuric acid, adding water from time to time to replace what is lost by evaporation. .A.fter the 
boiling, the flask is lllacetl in an inclinell 1)osition until its contents have settled. Then the liquicl is decanted as 
completely as is practicable. 'l'wo hundred cubic centimeters of water are then added to the residue in the flask 
aml again boiled for half an hour. The 1iqnid is decanted as before, and the residue is again boilell half a.n hour 
with 200 cubic centimeters of water, and again decanted. The solutions obtained in these successive deoantations 
are united and allowed to stand and settle, and any particles of fiber sepa,rating from them are transferred to the 
flask. Two hundred cubic centimeters of 1{: per cent. solution of caustic potash are now poured into the flask, and 
the whole iH boilell for half an hour. Then the liquid is allowed to settle, is decanted as before, and the residue is 
washed by boiling for half an hour with successive portions of distilled water })recisely as described above. 

'l'he undissolved fiber is then collected on an asbestus filter in a Gooch ~rucible washed first with hot water, 
' then with acidulated water, then again with water, then with alcohol, and finally with ether. It is dried at 100° 

0. (212° F.) and weighed. The whole is then ignited, and the weight of the ash found is deducted from the 
weight of the fiber. 

The albuminoids, if an·y, existing in the fiber are neglected in the analyses cited above experiment proving that 
the amount is too insignificant to be of importance. Several examinations of the fiber fr~m buckwheat showed an 
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t of alburuiuoius equal to ouly 0.07 per cent. of the meal used. Wheat bran gave 0.04 per cent.; oats and 
~m~u; none. The fiber reckoned above is the "crude fiber" of chemists, sometimes called also "i.Yoody fiber" and 
"ar l~ulose" by different writers. It is found chiefl,y in the bran or husk. 

ce DETERMINATION oF WATER.-Two grams of the material are dried in a vacuum ftt a temperature of 1100 C. 
(2300 F.), and the water is calculated _from the loss ~n we~ght. Th~ method i.s as f?llows: . 

A rectangular cop1icr wn,ter-bath is used, supplied with a solut1011 of soclmm mtrate of such strength as to boil 
at 1100 c. (2300 F.J. This watcr·l>ath has a s~ngle opening, into which a condenser is :fitted, which condenses 
the steam and returns it, thus keeping the solution of the same strength and its boiling point constant. In the top 

· of the bath are four cylindrical clorn(l dr,y wells, rmiching well down into the boiling solution. The weighing :flasks, 
containing· the uu1terial to be dried, .tit clo~mly into tllcse wells, arnl are connected by means of rubber stoppers 
and suitable co1rncctions with au air-pump. (A H.ichards filter-pump was used in these analyses to produce a 
vacuum.) Tlle drying by this means is usually complete in six honrs. 

DE'.l.'ER::lfINA'l.'ION 01~ l<'A'l',,_'l'lw dry nmteriu,1 obtained iu determining the mtter is transferred to a fa,t extractor 
foruished with a weighed fhtsk, arnl the fats arc extrnctetl with anhydrous ether for five or six hours. The flask 
with the fa~ is dried at 1000 C. und weighed. It is unnecessary to describe the apparatus in detail, further than to 
say that the ether is volatilized ancl condensed o\·cr ~tncl over again, the condensed product returning through the 
material from which the fat is to be extracted. 

DETERllHNA'l'ION OF CARBHYDR.A.TES.-The carbhydmtes u,re not determined directly. The difference between 
the sum of all the ver cent>; obtained in tho other ing·redients and 100 per cent. is reckoned as carbhydrates. 

COST AND MHTHODS OF PRODUCTION. 
SPBOIAI, SOHEDULE. 

I 
To elicit informa,tion tho following spccfal schedule was ad<lmsse<l to prominent f'armel'S in every county in the ~ 

grain-growing states 11ncl in nom·ly every connt.y in Urn United States, frequently to several persons in the same 
county, ~mbmcing the correspondents of the United States Department of Agriculture and other farmers, the 
officers of agricultuml Rocicties, etc., whose names were accessible to this office, The answers were very numerous, 
aud in most cases apparently \Jompilecl with care, but, as might be reiisonably expected, were most conflicting· in all 
details in which quantity and cost were involYed. So far as possible, the answers have been usecl in the preparation 
of this report. The inherent difficulty of giving mmct data as to the cost of production is discussed later: 

[1'onth census of tho United States.] 

RE'rURNS UPON 1'!-IE I'RODUC'l'ION OF CEREALS. 

DrnPA!tTMJ!JNT OF TIIE INTERIOR, 

CENSUS 0FFIClll1 

Washington, D. C., Api·il 6, 1880. 

In accordance with the provisions of the act of Congress approved March 3, 18791 Professor William F.L Brewer, Sliefilcld Scientifio 
School, New Haven, Connecticut, bas been appointed tho special agent of the Census Office to havo charge of the inquiry into the 
statistics of the procluction of cereals. The special agent thus appointed lias aU the authority of a colisus cmumerator under the act of 
March 3, 1879, and is empowered to conduct in his own name the corrospondonce relating to t,h'e foregoing branch of agriculture . 

.All persons to whom he may address these inquiries aro roquestecl to return their answers to this oflico, for which purpose a stamped 
envelope is herewith inclosed. 

PRODUC'rION OF CERE.A.LS. 

FRANCIS A. WALKER, 
S1iperintendent of Ce11s111. 

Persons receiving this schedule are requested to enter their answers in t~e blank spaces after the questions. A:n.y further information 
(uot. called forth by the questions) relating to tho production of cereals, and which may be deemed important in the locality described, 
may be given in such shape ns tho writer chooses. · 

A.-LOCA~l'ION. 

1. State: ; county·: ; town : 
2. What proportion of the land devoted to grain-raising is­

Hilly¥ 
Rolling? 
Level, alluvial, or bottom land f 

3· What ~s the prevailing.kind of soil (as clay, loam, alluvial, black pra.irie1 eto.)T 
4, What is the chal'l1cter of tho subsoil 1 
5, Was tho lancl originally covered with forest or prairie Y 
{i, What is the average value per acre of tho grain farms of your rogion V 
7· W~at proportion of the gra.in farms are managed by their ownera

1 
and what by tena.nts t 
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8. What pro port.ion of tlle llired labor of tlle grain farms is hired by the mouth or year T 
What proport.ion is hiretl by the day T . 

9. What proportion of the hired laborers on the grain forms board wHh their employers? . . 
10. What is the leading agricu1tural industry? Grain-growing, cotton-planting, sugar~plant~ng, grazmg. . 
11. What are the four most important grain crops grown in your region 1 (State them in thmr order, the most important first.) 
12. Ia there any ono system of rotation' of crops generally practiced Y If so, what is the rotation f 
13. Row long since the region was settled n,nd brought into general cultivation 1 

Il.-WREAT. 

14. How does the yield of wlteat per acre in 1879 compare with the yield in 1878? 
With that of 18771 

15. How does the quality of the crop of 1879 compare with that of 1878? 
With that of 1877 f _ 

16. What is usually considered a fair yield to be anticipated in your region of winter wheat (bushels per acre) t 
Of spring wlieatf . . 

17. What was the lm·gest-yield per acry you know of in your region in 18791 
18. What varieties of winter wheat ate most commonly grown V 
19. What of spring wheat'I 
20. What was the average weight per measured bushel of the winter wheat of the crop of 18797 
21. Of the spring wheat? -
22. Is more wheat grown in your region than ls needed for local consumption Y 

PREPARATION OF TUE SOIL. 

~ 
23. What proportion of the soil is plowed more t.lrnn once in preparing for wheat? 
24. What is the usual clepth (in incl1es) of 1ilowh1g for wheat f 
25. What is an averngo day's work for man and team in plowing Y 
26. What is the price per acre for contract plowi11gf 

a. Breakingpritirio. 
b. Breaking meailow or pasture socl. 
c. Breaking stubble or fallow land. . 

27. What proportion of tho acreage of wheat grown in 1879 has any manure or fertilizer whatever n,pplied to the cropf 
28. What proportion of the acreage had any fertilizer applied otlier than that produced on the farm T 

sownm. 

29. What date is preferretl for sowing wintPr wheat in your region f 
30. How early ancl how la.te may it be sown with reasonable expectation of a profitable crop' 
31. What date is preferred for sowing spring°' wheat f 
32. How early ancl how late may it be eown f 
33. What proportion of .all the wheat w:ow~ in your region is sown by hand, and what by some kind of machine or clrill f 
34. What proportion is sown broadcast, anil:'what proportion is in rlrills f 
35. If either way is preferred, state why. 
36. When sown by hand, what is 'au average day's work f 
37. When drilled. in or sown with macl1ine, what is an average day's work for man and teamT 
38. How much seecl is usually used per itqte when drilled in 1 

How much wllen sown broadcast? 'If· 
39. Is there 11snally any special preparat,ion of the seetl before sowingf If yes, what preparation f 
40. Is i~ considered important to often change the seed, and t.o get it from another localityf 
41. Ha.ve you known instances of, spring <mltiv1Ltion m: horse-hoeing of winter wheat? If yes, with what results in enlarged 

production f 
42. Is it common to use the roller in the spring on la;ds where the wheat is liable to winter-kill? 

-~ 
HARVESTING! WHEAT A:ND PREPARATION FOR MARKET. 

43. At what date did the wheat harvest of 1879 begin f 
When was it at its heightf . 
When dicl it end f 

44. What proportion was cut by hand, and what by machinef 
45. When cut by hand, what is an average day's work for cuttingt 

For binding and putting into shocks! ' 
46. If the work of cutting and putting np is clone l;y gang, how many rnen in a gang, and wha.t is a day's work f 
47. What wages were paid harvest hancls in 1879? 
48. If cut by machine, what is an average day's work for one man, team, and machine T • 
49. How many additional hancls arc required to rake, bind, and put into shock where this is done r 
50. What proportion is not bound into sheaves at all? 
51. If the work is done by gang, how many hands in a gang, and what is their average day's workf 
?2· Wb at proportion of the crop is staekecl or put into barns before thrashing, and what proportion is thrashed in the field, or directly 

from itf 
53. What proportion is thrashed by horse-power, and what by st.earn? 

Are the machines mostly owned on the fon:ns, or do they travel frorn farm to farm for custom f 
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54, What is the usual prico per lmsllo~ for tllmslling w hoat 1 
At this rate, tloes the grower fnrmsh-

a. Doarcl of thrasher's rnon 1 
b. What m1ml.Jcl' of adclitiorn1l hn.nds, if nny1 

51 

55. What do yoa consider n. goocl day's work for IL ste1tm thrasher uudor gootl couditiolls T 
Please state the conditions, tho numlier of men m~ploye<l, aiul the amount thrashed, 

56. What may bo conoitleretl th.e averngll cost of ha11hng ·tht» wheat from ~11~ fnr~ to tho market or pln.oe of shipment (say, oost per 

100 bushels for IL given number of rmles, as the roads usually nre when the gmm 1s shipped) t 

DISEASES, INSEOTS1 i.\IISUAPS, 

57, To what extent was the crop of 187U cfamn.gcil liy smut 1 
58. Was this rnoro, or less, than usnnl? 
59. Was this more prevalent ou upland or on lowlnrnl ~ 
60. To what extent was tho whc1Li; crop of 187ll clamagml l>~' rust or miltlcnvf 
ui. Was this morn, or less, thn,n usnal f 
G2. On what Iaucls, soils, or exposures was ·tho clisMso most prcvn.lout Y . 
o:i. Did somo varieties of wheat suffer moru t,han others; n,1111 if so, which snfferocl most, aml which least f 
64. To what extent w:ts tho wlwat crnp of 1879 dnrnngccl l.>y insects l 
65. What insects did tlle d1iufogo, if n,ny f 
66. Whal; rcmeclies lrnYo been nsecl agninsl; insects, arnl with w1mt i:mecoss' 
G7. Does injury to the whcn,t urnp l,y imrnc1:s in yonr i·egion soriomily nffoet or mo_t1ify tho character of -the farmin.g, or net as a. 

preventive ngninst cultivu.ti ng t,]10 crop 1 
G8. Was the when.t crop of 1879 d111u11gc<l by wiuttJr-kllling; ancl if so1 to what oxtontf 
()9, Was t.his morn, or Jess, t.lmn nsunl f 
70. Ditl m1y other mishl~pt; tlmnago or dimini!lll tlrn wl11mt t1l'Op h1 your region 1 
71. Whu.t weccls uro the most t.ronbl.csomo to Lhe wheat crop of your region 1 And clo thCly clnmage the crop by ohoking,ita growth, 

or by the seecls mingliJ1g with t;lw gmin ~ 
72. Whn t means 11re tu.ken to rnmcidy t;ho troublo f 

C.-M.AIZE1 OR INDIAW CORN. 

73. How cloes the yield of com 1111r aero in 1R70 compnro with that of 1878 f 
With that of 1877 ? 

74. How does it corrii:rnm in quaHty with tho crop of 1878 f 
With that of 1877 1 

75. Whn,t is consicler,ed a. fair and wlmt a goocl yi[)l<l in your locality l 
76. What was the largest yield por aero in 187U in yo:1r locality T 
77. Wl111t varieties of corn are most cul ti v!ttccl 1 

PRlCPARAl'ION OJ!' 'l'IIE SOIL JTOR OORN. 

78, How deep is tho soil usually plowocl for corn 1 
79. What preparation of thc soil, of;lior thau plowing, is usually i11·uctdcecl Y 
80. What proportion of the acroago ol' l;he corn Cl'Oll of 1879 hMl cmy mllJlm:e ap:plied to the crop' 
Bl. What fertilizers, if nuy, 1.1rc used, other than form-ynrc1 manure t 

P.LANTING. 

82. What proportion is J:llu.ntcd by hand, atul what 111·oportion by drill, machine, or plant.er T 
83. How· much seed per acre .is used ? .,,~ 

84. When planted by lumil, wbat iR an average d11y's work i>er man f 
85. When by ma_ohine, wha1; 1rnr d1.1y by man1 horHc, and machine f 
86, What pl'Oportion il:l planted in hills in rows both ways, ao as to bci tilled between tho rows both wa.ys f 

An(1 wbat in·oportio11 in clrills or rows lmt 0110 way f 
87. When in rows botb ways, whn.t is tho usun,l disl;ance apart Y 
88. What tho llistanco when in rows but one wn.y T 
89, What proportion of the seed-corn is sC'locted in tho oar liy hand, ancl whn.t has 110 speoial,aeleotion T 
90. Is o.ny J:lioparation of tho soec1 (suo11 as soa1dng or using so1utions} usua1ly practiced' · , 
~1. When seed is brong·ht from another locality, is it loss liublo to succeed if brought from one clireotiqu (as from the east, for instance) 

than if brought from another direction T :· 

'l'ILLAGJil DURING GROWTH, 

92. If both plow ant1 cultivator (or simil1J.r i~plernent) are used, how often each T 
93. If the plow only is used, how often usually, ancl how deep is it ruu f 
94, If the cultivator alone is usotl, bow often 1 
95, WJmt proport.iou of the crop is not hoed at 1111? 

What 11roportion is hoec1but.011001 
What proportion more thn,n ouco ? 

96, What n,ro tho most troublesome weeclH f 
97. What.is tl1e common height of the stalks when maturoY 
98· What proportion of the crop is "top1led" (tho stn,lk out above the oars) before it is ripe T 431 
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HARVESTlNG, SllELLING, MARKETING. 

99. What proportion of the corn is cut up before husking f 
What proportion lmsked on the llill 1 . 
What proportion is not husked at all, but is allowe!l to be harvested by live-stock f 

100. When cut up, what is an average day's work for cutting corn 7 
101. When husked by hand, what is an average day's work in bushels of ears f 
102. 'l'o what extent are husking machines used, if at all Y 
10:~. What proportion of the corn cro1i of your vicinity is consumed in the locality, and what proportion is shipped r 
104. If marketed, what proportion is sold in the ear1 and what i1ro110rtion is shellecl T 
105. When sold in the ear, is it usually sold by weight or by measure f 
106. To what extent is corn sown (or drilled) for fodder 7 
107. What is con~iuerMl a fair yield of rlr~' corn-foduer in tons per acre 7 

DISEASES, INSECTS, .AND MISHAPS. 

108. To what extent ,;-as the corn cro11 of 1879 ilamaged (if at all) by smuU 
109. Was it damagetl hy insects~ If yes, what insects' 

And to what· «Xfont f 
110. What othrr rniHl.u.tps, if any, llanmgotl. the corn crop of 1879 Y 

D.-RYE, 
111. What varieties of rye are cultivated Y 
112. Is th1i crop mostl~· m1ltivate<l for tho grain or fort.he straw! 
113. Is r~·p, grown for forago f 

a. l!,or winter p11sture Y 
b. Por soiling f 

114. What wns the yield of straw per acre in 1879? 
115. How was tho Htra.w marketed, arnl at what price f 

Loose, in bulk, per ton. 
In lnmdles, JH'r bundle. 
In baleH, per liale. 

E.-0.A.TS. 

116. How tlocs tlw yield of oats 1Jer acre of 1879 compare with that of 1878Y 
With that of 1877f 

117. How does the quality and weight of the crop of 1879 compare with that of 1878? 
With that of 1877' 

118. ·what is the range of weight per measured bushel of the crop of 1879f 
Lightest (in pounds): ; average: ; heaviest: . 

119. \Vas the heavit•st from seed 11roducetl in your locality, or was it from seell which was grown elsewhere t 
120. To what extent are seed oats brought from other localities Y 
121. If there is any consi<lerable importation of see<l oats in your locality, whore are they brought from 7 
122. What (if any) is the excess in weight or yield between oats grown from seed bronght from elsewhere over oat6 grown from seed 

which has been cultivated for several years in your locality! 
123. .Aro more oatn grown in your region than are consumed there~ 
124. \Vllat proportion of the oats is fed out unthrashed f 
125. Wha~ are the customary rnles ahOL1t selling as regards weight f Does the farmer sell by weight or by measure; and if by weight, 

at how many pounds per bushel 7 
126. Did the crop of 1879 suffer damage from smut, disease, insects, or other mishaps; and if so, to what extent 7 
127. What mishaps, if any, is tho crop most subject to in your locality f 
128. What varieties, if any, are unaffected or least injured by "rust"? 

F.-BARLIJ:Y, 

129. How did the average yield per acre of the barley crop of 1879 compare with that of 1878 f 
With that of 1877 f 

130. How did the quality (in weight and color) compare with that of 1878f 
• With that of 1877f 
131. What varieties arc most cultivated 1 
132. On what kind of soils was the crop most successful f 
133. What was the average weight of 2-rowed barley of the crop of 1879Y 

Of 6-rowed barley f 
134. What proportion of the crop is Rhipped, and what proportion is fed to animals t 
135. When shipped, where is it shipped to f 
1::!6. Is the cro1i grown to any considerable extent for fodder f 
137. If yes, is H usually cnt green, or is it allowed to ripen T 

G.-BUCKWHEA.T. 

138. How did the yield of buokwheat ;per acre in 1879 compare with the crop of 1878 T 
How with that of 1877 f 

139. What varieties of buckwheat are most grown f 
140. What is considered a fair or good crop ? 
141. At what elate is the crop usually sown in your locality f 
142. What mishaps, if any, damaged the crop of 1879, and to what extent f 
143. What mishaps is the crop most subject to in your locality 7 
( Signatm·c : ) 

(Post·offioe add1·eas : ) 
432 



COST AND ME'rFIODS OF PRODUCTION. 53 

GENERAL QUESTIONS. 

Questions 1 to 18• of th~ special ~chednle we~·e genera~. ~he answe:·s brought out in a strong light the fact tha.t 
most of the grain produced m the Umted States is grown m mixed farmmg, where at Jen,st several crops or products 
re produced on the same farm. 

a To question 6, ''What is the average value per acre of the grain farms of yoilr region'" about five hundred 
answers were received. The pricr,s ranged much higher h1 the northern states than in the south. In all of the 
principal older grain-growing state~ the average was abo~e $~0 per acre, a very l~rge proportio~ being above that. 
Where there was any collateral evulence, sueh as tho estimates of boards of agriculture, the discrepancy between 
the two was not great. For obvious reasons, as a whole, the older the state the higher the value, the average 
ru.lue of lands in Connecticut and Massachusetts, and even in Vermont, being· returned higher than in the fertile 
states of Iowa, Minnesota, or Wisconsin. The question of cheap grain production in the United States is not so 
.much one of cheap lands as it is of frecclom of cult.ivntion and facilities for transportation. 

To question 7, "What proportion of the grain farms are managed by their owners, and what by tenants?" 
there was a very large number of answ1~rs, the snm of which was that in all of the greater grain-growing states, 
.except in Pennsylvanfa, more than fom-fifths of the grain far1mi are farmecl by their owners. 

This estimate is confirmed as a whole by the preliminary count of the farms, their size and tenure (published 
ijn Oensits Bulletin No. 279), although in some states the jignres may fall below the special schedule estimates. It 
.is very probable, however, in the light of all our present knowledge, that not less than so, and probably more than 
.85 per cent. of the total grain produced in the U11it:Qc1 States, one yc~r with another, is grown on farms which are 
·occupied aml managed by their owners, and tluLt of the remainder a considerable llortion is grown u1}on farms only 
temporarily rented for the ;year, or on very short lease, <luring a temporary absence of the owner, or during the 
settlement of estates of deceased persons, the minority of' orphan children, etc. 

The greater portion of the grain of the United States is grown upon farms of over 100 acres, a.ncl essentially 
all of it on farms of over 20 acres (only corn being grown npon farms of less than 20 acres, the total amount 
thns producecl being relath'ely too small to aftect genemlizations based on the gross production), and the 
,proportion of renta.ls decreases relatively as the size of the farms increases. 

The following table, based upon the bulletin above cited, shows the number and ten me of farms and the relations 
-0f size to tenure in a few of the chief •grain-growing states used as types. The nine states chosen for the calcula­
,tions occupy a broad geographical belt, stretching across the midst of the chief grain-growing J)Qrtion of the 
country, and embrace both older aucl newer states. They togetlie1· produced 68;2 per cent. of the total grain crop 
-0f the country in 1870, and their gross number of farms in 1880 (as per bulletin cited) is 1,754,417, of which 
1,358,181, or 77.4 per cent., were occupied by tlieir owners. The states are arranged in geographical order, from 
west and north to east and south. 

TABLE XXVI.-NUMBER, SIZE, AND 'rENlmE Ol!, FARMS. 

====;========--'·==-~==--===--------
Per cent. Per cent. Per cent. 

Por cont. Per ocnt. of fnt'ma Per cent. of farms Percent. of farn\R 

St.\ tea. of farms of farms nnclor 2G of farms over 20 of fnnna over 100 
eceupie<l under 20 ncrcs occu. O\"Or 20 001'08 000\l· ovorlOO a.ores ooou ... 

byow1rnr. nsrcs. pie<l by no res. piecl ]Jy no res. pie<lby 

Gross nnmhor Ocou11le<l by 
of farms. owner. 

own or. owuor. owner. 

·---------
.lfobraaka .................................... . 
Jl:nnsns ....................................... . 

62. 0 1. 0 64. 3 08.<l 82,3 60. 7 82.0 

83. 7 2. 0 62. 6 08. 0 84.1 51. 4 83.6 
03, 387 51,olm 

1B8, 561 115, 010 

lowa ...................................... , ••. 
l!iesonrl ............................................ 

76.2 2. 7 74, l 07, B 76. 2 52. 8 71B 

72. 7 5. 7 no. s 04. 3 70.6 47. l 72. 7 
185, 851 141, 177 
215, 575 150, 703 

ll!inoie 
Indlnn~· ...................................... . 

........................................... 
Ohio ......................................... . 

OR. 0 4. 9 58.1 05, l 69.2 47.1 68.6 

70.3 6. 0 60. 6 oa.4 77. 0 as.o 76.2 

BO. 7 JO, 2 81.0 89,8 80.6 88. l 80. 7 

255, 741 175, 407 
104, 013 147, oaa 
247, 189 100, 502 

Now York ................................... . 
Pennsylvania •••.•..•••.••••• _ ... _ ••.••....••• 

63.4 13. 3 88.0 86.7 82.3 40. 0 83.4 

78.8 14. 6 84. B 85.4 78.8 37.5 78.7 
241, 058 201, 180 
213, l;.!2 16$, 181 

. In answer to questions, "What proportion of the hirnd labor of the grain farms is hired by the month or year?" 
it would seem that of the aggregate la,bor much more was employed by the month or by the year than by the day. 
But .the answers returnecl from the different regions, even contiguous counties, were so very conflicting that any 
detai~ed statement of the relative numbers employed eitller way would be of little value. In this same connection, 
question 9 showed that in the grain regions a vast majority of the hired laborers bopird with their employers. 
. The answers to question 12, "Is there any one system of rotation of' crops generally practiced; and if so, what 
is the rotation~" strongl:r emphasize the fact that in the settlement of a new region there is at first no rotation 
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whatever practiced. The wants of the settler, the facilities for cultivati?n, and the markets. determine what crops, 
shall be grown. In a prairie region but very few kinds of crops are cultivated at :first to any extent, and these 
usually corn and wheat. 

In a few yen,rs (usually about twelve to fifteen year1:1, as indicated by answers to question 13, taken in connectioll! 
with the others) more kinds of crops are grown, and they succeed each other in a sort of system or rotation, which 
becomes more and more clefinite until in the older states a rotation of crops, so called, is usually practiced. This is 
not followed with that strictne~s which marks English farming; but even where it cannot strictly be called a 
"rotation", there is nevertheless a certain succession of crops which the conditions of the locality or the experience­
of the ·iudkidual farmer indicate as the best. Oats follow corn more often than other.spring cro])s do; com and 
wheat follow clover more often than oats or barley do. Customs vary greatly, and while we rarely have such 
strict rotations as the English have, nevertheless the same philosophical principles are used .in a m0re flexible way .. 
The eftect of this flexibility will be discussed again, and will be seen incidentally in several connections in this 
report. 

A number of the special schedule questions asked with special reference to some one crop are of general 
application. The cost of plowing for wheat with average day's work would not differ from the cost of plowing. 
for any other crop. 

{~uestion 26, ''What is the price per acre for contract plowing: (a) breaking prairie; (b)1breaking meadow Oll" 

pasture sod; (c) breaking stubble or fallow land P' was variously answered, many answering it literally, and many 
others, particularly in districts where but little plowing was clone by contract, answering apparently asto what they 
considered the cost of plowing to the farmer who does it himself. It was not easy to separate these two. Whea 
plowing is done by the acre, there are so many wa;ys in which it may be done that the question may be ve;ry 
variously answerecl. It may mean that everything is furnished by the mau who takes the contract, or he may 
have lward for his team but not for himself, or his team and himself may be boarded, conditions of time may come 
in, and so on. \Ve may sa;y, however, tllat in the grain regions breaking sod costs on the average from $1 50 fo 
$~ per acre, $1 50 being more often returned from Ohio aml westward, ancl stubble from 75 cents to $1 50; that 
in tl1e ucwer prairie states the breakiug of new prairie is usually from $2 to $3 per acre, $2 50 being the most 
common price returned, man;y answering as low as $2, and nearly as many others as high as $3. Above $3 is. 
comparatively rare, but in places it rises to $4. Below $2 is still more rare, but sometimes the cotit sinks as low 
as $1 50. 'fhese differences are in part due to the different nature of the priginal "Prairie so<.l in different sections, 
in some of which the sotl is much tougher than in others, ancl in part are clue to special conditions in 1879. If in 
one place the land was drier than usual, then the breaking of prairie for that year would cost a little more than it 
would. if in the best condition for breaking. 

When farmers do the work themselves, as is usually the case, the estimates vary greatly, not only because of 
the actual difference of cost arising from different conditions, hut because of the difference in the way in which the­
work is estimatecl by different men. When a man plows on contract, at a given price per acre, he expects to make 
some profit by his labor. Some farmers, estimating the cost of plowing which they d.o for thernsehres, count what it 
would. cost them to hire it done; others put it lower, sa.ying that the profit, if any, is not cost. Then, again, cost 
diffors much in· different years or in different parts of the same year. A drought coming at a season when the­
plowing· should be done may increase the cost 20, 50, or 100 per cent. This work being so correlated to the rest on 
the farm that mauy farmers find it hard to estimate the actual cost to them, there is, of necessity, considerable 
latitude in the figures returned. 

vVe may sum this up in a general way by saying that the retums for Illinois, Iowa, IvJissolll'i, Nebraska, and. 
Minnesota place the breaking of original lJrairie by contract .at from $2 to $4 per acre, $2 vO per acre being the­
most common price; that the breaking of sod usually runs from $1 to $2 per acre, $1 50 being i)erhaps the most 
common price, and for stubble or fallow $1 to $1 25 are more often returned tha·n any other prices. In -Indiana, 
Michigan, and Kansas the prices range, as a whole, a little lower, perhaps about 25 cents per acre. In New York 
aild New Englanc.11Jrices are higher, the breaking of sod being estimated at from $2 to $3 50 per acre, and stubble 
from $1 25 to $2. The stonier character of the soil is probably the principal reason for this. Throughout the 
South prices vary as in the North, aud would apparently average about the same. The figures gathered by 
commissioners in Canada and in the states during the past two ~·ears agree with tllose here given. 

To question 25, "What is an average day's work for man and team in plowing~" in Ne.w England, arnl east of 
the Alleghany mountains generally, an acre is more often returned than any other amount, alt.h0ugh an acre and 11 

half is quite common. Two acres, however, is rare. In western New York, Ohio Michigan, Kentucky, Tem1eBBeet 
and similar localities, an acre and a half is returned more often than any other amount, two acres not bein.g 
nucommon, above two acres being rather rare. From Ohio westward through t.he prairie region two acres I~ 
returned more otten than any other amount, two and a half 11ot being at all uncommon, and below one and a half 
rather rare. In California and in portions of the prairie. region, where plowing is done with gang· plows and lal'ger 
teams, the amount of plowing represented by one man's w01·k is much larger, in portions @f California one man 
uud eight horses plowing six, eight, or even ten acres per clay. . . 
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Questions 52 and 53, relating to the thrashing of wllet1t, apply equall! well to the thrashing· of other grain 
except in so for as it relates to the cost, per bnshel. We may say m a general wa~r that nearly all of the 

ero~s, f the United States is thrashed by machines not owned by the farmers themselves, which travel from fttrm 
gra;n ° and thrash at a specified rate per bushel or for a certain portion of the grain. In ~tll of the greatest 
to .arrogr·owing· states most of the tJHashiug is done by steruu; it is probable tht1t not more than 20 per cent. of the grain- . 

t' e crop of wheftt is thrashe<l by horse-power, nnd a not much larger port10h of the oats tHHl barley. 
e.n 

1~ost of this thrashing is done by itinerant machines, only the h1ir~est farmers owning their own machines. 
T enty years 9,go, when most of the machirws were worked by horse-power, a much huger proportion of the 
f w ers lu.t<l their own macllines tllan uow. The prices clungecl will be noticed wllen con::iicleriug wheat. 
armit is only on a few of tlle largest farms, where machines are owued, that thrashing is clone directly from tlle 
bock and inasmuch as it is mostly done by custom machines, it cannot 1111, or even the most of it, be done during 

:be ti~e of harvest, and nearly all the grain lms to be protected from the weather, by stacking or housing until it 
is tbraslled, everywhere east of the great plains. 

In California most, of the grain is 1;hrashed dil'eetly from the header. If it is stacked, the stack. is merely a pile 
made for conyenience, without reference to protection, a,s good weather may be relied upon during seveml mont4s 
of the summer season. In regions of scant fuel, straw-burning· engines are becoming common; but iu the easteru 
United States, where straw has more value, they are comparatively rare. 

Question 56, relating to the cost of hauling wheat to nrnrket, is general in its applim1tion, aml is discussed fully 
under the bead of transportation and haudling. 

Questions 71 and 90, relating to what kinds of weeds are most troublesome, elicited but little iuformation which. 
need be considered here. 

ESTIMATING THE OOST OF GRAIN PRODUO'.l'ION. 

The cost of production of grain has long been it subject of much study and speculation. Because of the new 
features introduced into agricu)t.uml competition by modem metl!ods of tmnsportatiou, 1.his constantly recurl'iug 
question is assuming fresh importance, ancl Las lately been made the subject of new investigation by imlivi<lnals, 
organizations, and official commis::iions. Tlie results of such investigations thus far are J10 more 8atisfactory tl!an 
those made earlier, wllen diil:'crent conditio11s of competition prevailed. 'l'lley agree only in their most general 
conclusions; in nearly everything thltt regards details, oven the most important, tllcre is nrnch conflicting statement 
and discrepancy of estimate. The causes for this are incidentally discussed elsewhere, bilt need to be i10ticell 
here, before the discussion of tlle special grain crops, f<ir a general understanding why t.he special inquiries have 
not ]Jetter answered this question. The introduction of labor-snving machines so largely into farming .lHts brought 
this industry in its business aspects nearer to thttt of the maunfilcturiug industries tllan lleretofore, ancl it has 
become common to assume that the samo 1n·h1ciplcs underlie production in both, and that the cost of the production 
of grain crops is as susceptible of accurate calculation as is tlle cost of mililmfactmed articles. 

Although the two classes of industries now more closely resemble each other than formerly, thl':y never{;heless 
remain as unlike in the principles of p1·oduction as ever, and the uncertainties of the el'ltinuttes nlluded to are 
inherent to the vocation. II! manufactlll'es everytliing· used is bought in the markets; all th<> bu,Yt-rs fare essentially 
alike, the most of the processes itre under control, aml we ca11 predict the rcsult1::1 lJeforehand. 'rlrnrcfore the cost 
of each manufactured article can be closely calculated before the thing is made. 

This is not true of anything produced in a,gricnlture. In certain pllases of farming we can accurately give 
the cost of the product after it has been produced, but we cmmot predict beforehaml what it will cost. On a large 
Dakota wheat farm, or on a Oalifomia wheat ranch, where the farmer grows bt1t a siugle kind of crop, busing 
everything he uses in llis business ancl paying for it with the proceeds of that one crop, the problem is si1111ile, aml 
the cost and profit or loss on that crop can be accnmtely stated after it is sold. If but two kinds of crop are growu, 
it may not be possible to state the actual eost of each sepamtel~·, but still it cau be closely ap1m1xinrntetl. The 
fewer the kinds of products grown on any grain farm, the nearer we can calculate what each one ha::i cost, aml 
~ong w~th this the business becomes more speculative in character. Wlien the cultivation is reduced to but a 
smgle kmd of grain crop, although tlle profit and. loss on that crop can be ascertnfoed, yet its growth is spccufative, 
because the yield depends upon conditions beyond eontrol ltlld cannot be prc<licte<l when the expense is incurred. 
. With mixed farming all tllis is very different. The pr;Jiits are never so high as they nmy be with n single crop 
Ill the very best of years, but the greater the variety of proch1Ction, within reasonable limits1 the fewer the liabilities 
of absolute failure, and, correlatecl with this, the more difficult it becomes to calculate the emit of any one sepamtely, 
except .in .a general way and for a considerable term of J·eu1,rs. 

~tis l1l mixed farming that agriculture differs most widely from manufactures. Agriculture is so adaptive 
tllat it canno~ be destroyed; manufactures can. '.l'he country may hfwe excellent natural facilities for manufacturing, 
and ?e~ hostile· laws or establisl!ed ancl organized competition may utterly prevent such industries from starting, 
or kil~ Lhern if already in opemtion. Not so with agriculture. If tl!e natural conditions are favorable, iwtbiug· 
can kill it short of exterminating the inhabitants. If the country retains a civilized population, no mutter how 
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hostile the laws how sharp the oompetition, or what its nature is, this industry will go on in some shape. Mixed 
farming is 801)e~fectly plastic that it molds itself to each surrounding pressure, adapting itself to any imposed 
conditions and if in intelligent 11auds and perfectly free it will go on profitably. .. 

·we s~e this strikingly illustrated in the present aspects of New England agriculture, which, under the pressure 
of western competition, has adapted its methods and its r)roducts to this pressure and has gone on prosperously, 
the i)roduetiou per hand employed being larger, and the capital engaged in the business g.re~ter pe~· hand employed, 
tlian in most states of the more fertile West. Moreover, the actual value of the product is mcreasmg ;rear by year. 

The success of mixed farming clepends upon this adaptability, and the profits of each farmer must be measured 
b~; the general result of his business, as a whole, for a number of years, rather than by the success of any one crop 
for any one, or even two or three years. No crop is profitable every year; each fails from time to time; and so the 
profitableness of any one can only be determined from the results of.a series of years. .A farmer in New York 
Penus;ylvauia, Ohio, or Illinois, who grows three or four cereals, has green crops as well as grain crops; raises som~ 
cattle, hogs, sheep, and horses; has poultry, an orchard, and a garden; whose sons work in the field while the wife and 
daughters work in the lwnse, finds it practically impossible to tell exactly bow cheaply he can grow wheat or corn 
from the experience of any one, two, or three years, although he may bave a general idea of tho cost as a whole; 
and wheu from any cause a crop becomes unprofitable, whether from changes in the soil, new liabilities to accideut1 
or dmnge in the markets, he drops it out of cultivation. But this change comes about gradually, and, owing to the 
adaptive nature of the vocation, he slowly changes his crops and his methods, and thus the business, as a whole, goes 
on ::,;uccessfull;r. The different cro1is are so correlated, and the nature of the industry is such, that the cost of each 
one separately cannot be specially stated, nearer than to say that during a series of years the cost of' production 
has been a little less than the average market i)rice of that crop in that place during tllosc years. The actual cost 
of each one Yaries from year to year, considC>red by the acre, and still more so by the bushel, and each yeur probably 
some. one has cost more than its selling value. If for any cause one crop becomes un:usually remunerative in u.ny 
i•Iace, its cultivation rapidly extends, until prices fall or lauds increase in value and a new equilibrium is restored; 
if, ou the other hand, it becomes uuprofitallle, it dro1)s out of cultivation only after it has been demonstrated by 
the t'xperience of a number of years that neither directly nor indirectly does its ci1ltivation pay as a whole. But 
thh; never takes place suddenly, because no one or two or three years can settle the question, and in any region of 
mixed farming the relative areas lmt into the several crops are continually adjusting and readjusting themselves 
to each other. 

Grain production in New York may l>e usecl as an illustration, because that is an old state, its agriculture 
continues 11ros1)erous, and grain-raising, on the whole, is on the increase, notwithstanding the competition with the 
more easily tillecl grain regious of the ·west. lf in auy district insects become so destructive to the wheat that its 
cultiv::ition becomes especially uncertain, the crop diminishes in that district; and when the insects diminish, then. 
the cultivatio11 of wheat again increases, continually readjusting itself to the conditions of the farm and the 
conditions of the market. 

The following table of the cereal productions of New York at each decennial census is inserted to illustrate how 
there may be a general i>rogress in such a state in the face of continued and increasing competition with other 
regions lmving in many respects superior facilities. In the table tlJe crops are divided into two groups, the more 
important first; but with each group there is a progress toward greater production as a whole, although. the 
individual crops fluctuate. We know, as a matter of fact, that notwithstanding western competition, bad years, and 
so on, the industry, as a whole, in this state has been prosperous during those years, and the farmers as a class have 
gained in wealth, although it has been more difficult for the farmers to state the actual cost of their crops separately 
than. for the farmers of the mo1'e exclusively grain-growing regions to state the cost of their crops: 

TADLK XXVII.-CEREAL CROPS OF NEW YORK. 

Variety. I Crop of 1870. \ Crop of 1809. Crop of 1859. Crop of l~. Crop of 1839. 

I Bushels. BtU!ltel8. Bushels. B1U1hel6. B1tth'11. 

Com • • • .. • • • • • • • • .. • • • ... • • • • • .......... • • • • • • •• .. • ~ .. • • • .. • .. • • ....................................... ·1 25, 875, 480 10, 402, 825 . 20, 061 1 049 17, SUS, 400 10, 072, 280 
Wheat.·· ••••• .. • ..... • ................ • .... .... • .. •• .... . ••• •• .... .. • • • • •. • .. .. • • • • . . ••• • • •. • • • . 11, 587, 760 12, 178, 462 . 8, 081, 105 13, 1211 498 12, 286, 418 
o .. ts .. . . . . . . ... .• . . . .. .... . . . .. . . . .... . . • •.. ... .. .. . .... ............... •. . ..• . . .. .. . .... .... ..... . . .. 37, 575, 500 . B5, 293, 621" 35, 175, 134 I 26, 552, 814 20, 675, !!« 

Total of the three ....................................................................... ·I 75, oa~:.:52 03, 934, 912 ! 63, 917, 288 I 57, 532, 1=:__1 _43, 914~ 
Bnrlcy .. • .. .. •••••• •.•• ... ... • ... .. .. • • ••• .. •• .... • • • • ... .. ... ........... •• ......... ••• ... .. • • ••• • 7, 792, 002 l 7, 434, 021 t 4, 186, 668 a, 585, 059.1 2, rrlQ, OOS 

Ryn .. ·" • • • • • .. • .... • · • • • .... • .. • .. • • • · · • • • .. • • • · • • · · • • .... · • • • • .... • • •• • • •••••• ••• .. • • .. • • • • • .. .. • • . 2, 034, 690 i 2, 478, 125 / 41 780, D05 4, 148, 182 2, 970, 323 

lluckwlicat ..................................................................................... 4,461,2~1-a~\- 5,120,307 -~5~5 -~87,8~ 

Total of the throe.................................................................... 14, 887, 952 j_ 13'.8~~ ~70 -1- 14, 0981 880 ~~ ~· '!/-.. 

T<>tal grain.··· ........... •.•••• ........ ·.................................................. 89, 920, 704 \ 77, 751, 688 78, 017, 168 68, 449, 908 51, 701, 821 
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In discussing the questions relating to the modern competition between English aud American farmers too 
·h i;tress is usually laid upon tho relative cost of the separate items iu the two countries and too little upon tho 

lllllC l't' f l . 'Tl A . l'ffercnccs of meth<fCls and com 1 1011s o- · proc uct1011. 10 · mencau farmer is free to adapt his methods and his 
< 

1 
odnction to any external cornlition tl1t1t nmy arise, and so soon ll!:l 11c vieases; the E11glish farmer is not. England 

;:~d America represent two extremes a~ to. rneth_o<ls r1iml conclitious i1~ several respects. In no other country is there 

0 complete and so universal n, Aepamt10u mto tnrec cfasse!:l of those who own the soil, or the landlords, those who 
:upply the necessary capital and direct the cnltivntion, the farmers, i11H1 those who do the labor, as there. It almost 
im'arhibly happens in Engfaml that the laml-owuers, the fhrmets, mid the farm-laborers represent three distinct 
classes economically, ancl in a mcasuro socially, and the relations between them are a11alogous to those 'which exist 
between the buyer and the seller. The Americ:;tn farmer re11rcseuts iilw Englii:;h htrnllord, farmer, an<l filrm-lab01·er 
a11 in one man. .As a htndlonl, he has complete control of his lttntl and can mnke .such l)Cl'n <tncnt improvcments­
draining, planting orchards, erecting lmildiugs, or what not-as he thinks will pay in the long' run; he has also 
entire control as to what crops shall be gTJ.>wn, when tlH\Y shall be grown, and what their succession or rotation 
shall be, ancl what shall be :-;old from the form. .As a farmer, lw can rmrstrn sueh methods of culture as seem best 
at tile time, without being restricted by a lease made years before, and when the conditions of competition were 
different. Nor is he restrained by local trttdition nnd nuwl'itten Inw. In short, he can freely modify his methods 
a.ucl his crops to suit var,ying conditions just ns mpitlly us seems best to him; tho English farmer cannot. In 
Englancl the ownership of land confers nuiny soeinl privileges, and this gives lantl a value it would not possess for 
merely agricultural purposes. In Americit it is on a level with m1y ot.hor kind of vropcrty, and is associaterl with no 
special, socfol, or political privileges; it is merely capital, arnl nothiug c•lso. Most Englisl\ farmers on rente<l farms 
are not free to acln.pt their crops and metlw<ls to ucw con(1itfo11s stHldenl,y imposed exce1lt by special concessions by 
the landlord; the American farmer nrny a:-; freely adnvt• his husiliess to var,ying conditions of markets as a 
manufacturer docs. Then, 1igain, the labor prohlorn is entirely unli1w iu foe two countries. The majority of 
American farmers are also laborers themselves; so tlrnre is a willer distril.mtion of the profits of production, aml 
the highest incentive to faithful work. It is, lrnwover, in the entire free<lom of the .American former to modi±Y his 
crops, his methods, and his sales, as the vi1r;ying Bcmso11s nnd nalrkets may imlieitt(\' that the most'of l.Jis advantage 
lies, ancl this is of special value in times of mmstml a11d uucxpected dmwbacks, as, for example, in the bad seasons 
which have lately visited Bngfoucl and brought ::;nclt sore distress on her farmers. In all such cnses the loss by 
bacl crops or poorer prices does not fall cqnn,lly upon tho three classes inunedbtely interested, either in time or in 
force. It is felt :fi.,rst by tlw farmer, who has his rent to 1my in nny case, whose capital is in llis temporary lease 
ancl in the personal property to stock the farm. If tlrn trouble is tem11orary, the loss falls chietly upon him; if 
permanent, he may be ruined before the lmullor<l on one side aud the laborer on the other get their share of the 

• burden. During the time required for an adjustment of the business to the uew conditions he may lle crushed by 
the pressure. The American farmer in such cases turns himself eai:der under the loall. The adjustmeut of losses 
between the capital in rmtl estn,te, the persoual property of the farm, ancl the hiborer, takes place at once and 
together; the three interests l>e(tr mLclt theh· just shal'e; tmtl if the trouble is a permanent one, the business 
immediately adapts itsolf to the uew conditions, ltlHl goos ou accordingly. Moreover, he is not com1)elled to farm 
on so intense a scale, and the relative losses from ba<l seasons l}re therefore usually not so intense. 

At the riskofbeiugtedious, otlier illustratiousmay be eited to show the practicalimpossiuility of gfring the precise 
data as to tile cost of each separate crop in mixed agricnlture. The failure to do it is often 1tnd popularly attl'ibute(l 
to the "lack of busiuess training", to "loose wn,ys of' conducting business", etc., by those who have had only 
theoretical experience in farming. The reu,l diillcult,y lies in the correlation of tho crops. We cannot tell how 
mucil of labor, of manure, or expense actually goes to eaclt crop, and, conseqnent1y, two neighboriug farmers, hoth 
successful men in their business, may nrnke very different estimates of tile relative cosp of raising n, given kind of 
crop, and yet come to the same general conclusion in the end as to wbetlwr it will pay to continue its cultivation. 

For example, the farm-yard manure is hauled upon a corn-i1elc1, and if the cost of this be charg~<l to the corn. 
crop, then th~ crop which follows the corn, and which actmtlly shares in the bencilts of the manure, gets umlue 
aclvant~ge in the estimate of the cost of its production . 

.Again, two very different crops may be cultivated ou the same soil, as, for example, a gmin crop in an orclrnrd, 
in which the cultivation of' the ground for the )Jeueiit of tlJC apple trees is one of the objects in growiug the grai11, 
aucl the estimated relative value of each of these would <lopond ontfrely upon tlle individual whim of the cultivator. 

Again, it often happens thitt a minor crop is cultivated where the direct ledger aecouut, yettr by year, would not 
~ho.w it directly profitable, aud yet 'it may bo so rehitecl to other crops, or to some want of the farm, that it is of 
mcli~ect :alue in average years, ancl in exceptional years i111s an important place. On most farms some cl'ops aro 
put m with the feeling that in ordinary years the.}' will not more than pay expenses-planted with somewhat of tlw 
same feeling that a man insures llis house from loss by fire. Xn ordinary years insnm11cc preminm is money ont 
an~ no return. Taking insurers as a body, it costs more iu the 1011g mn to insure tl.ian is received in case of 
accident; and yet without insurance ther·e is a risk incmTcd which a prudent man feels be cannot afford to nm. 
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Again, during most of our history as a.country, and especially dm•ing the last thirty ;vears, most of the grain 
farms have been rising in value. In the ne"er sections of the country a farmer going on cheap lands, did he merely 
lh·e by his live-stock and his crops, still might ac<Jnire wealth by the rise in the value of his• lands, This most 
important element is left out in nearly all the estimates of cost a11d profit in grain production. In a new country 
tlie profits arising from this are for a time equal to those which result from the crops themselves. Every farmer 
is famflinr '\\ith examples where men have purch:u;ecl land at one, five, or ten dollars per acre, lived oif its produce, 
rearecl their children, made pcrha1)s but limited profit from tlieir crops more than was put into improvements on the 
land, but meanwhile their farms have risen in value ten, twenty, it may be seyeral hundred per cent. 

Again, tlle relative exemption of crops from accid!3nt and casualty is another item whose value can only be 
uetermined from the experience of a series of years. This factor, so often lost sight of in making estimates of 
cost, is really so important that it may determine the wbolc agricuitural character of a country, and is one reason 
why \Ve cannot predict whether the growing of any crop in an untried region will be successful for any considerabhl 
number of years or not. That qu<'stion can only be settled by the test of actual experience, because so many 
couditious are involved over which the cultivator has either 110 control whatmrcr, or hut partial control, and the 
results of which he cannot foresee. Success in one J'ear is no proof of rnasonably r>ermm1ent success, and the cost 
of production of any crop in any particular year is but a poor irnlicn.tion of the average cost of that crop for any 
considerable m1mber of ;years. A rich bottom land may produce large cmps three years out of four or nine out of 
ten, and then be lfable to total loss from floods; another region of reasonable fertility may be exempt from locust 
plagues five ;years out of six or twelve out of thirteen, and tben may come total loss; and so of other accidents, 
In all popular attempts at tlStimating the cost of production such accidents are often lefb entirely out of the question, 
although upon them depends much of the ultimate prosperity of the agriculture of the region. 

Again, the influence of the cro1)s on each other and on the Janel cannot be accurately estimated. Precisely 
ltow much this crop affects the one which is to follow, or how long such cro1)ping can be maintained without 
exhausting the land, are matters of uncertainty. 

Again, cost Yaries with the intensity of prodnction. On all ordinary farms "it pa.yl'l to farm better" up to 
cerbtin limits; this passed, increased 11roc1uction is only secured at a.n nnprofltable expenditure. To illustrate my 
menning: A certain grade and style of fa1'ming on a given farm may result in an aYerage proclnce of, say, sixteen 
bnshels of wheat i1er acre, and this amount may be grown with profit. vVitll more care, more manure, and better 
tillage it might be made to produce twenty bushels per acre-an increase of 25 per cent. in the crop at less than 
25 per cent. aclclitional expense. If we continue to increase the production by still greater care, the expense 
increases faster than the product does, and a limit is soon reached, beyond whieh it does not pay to go; but each 
district, almost each farm, fa a law unto itself in this matter. The farmer feels his way, the limit depending much 
upon the sagacit;•,r of the farmer himself. This principle further complicates the already complicated relationship 
existing between the different crops, and explains why, in many districts, crops may appear to yield very small returns 
ancl yet farming go on prosperously. There maybe great breadth ofland, and the farming not be on an "intense" 
scale, even if the very best appliances be used. For example, a very large farmer in southern California told me he 
con1d well afford to grow wheat wit11 an a>erage of eight or 11ine bushels per acre. He has an enormous breadth 
of land, bought cheaply aucl easily tilled; he plows with the most improved gang-plows, a single man plowing 10 
acres per <lay; he cuts with 12~-f'oot lieadcrs, thrashes with straw-burning steam thrashers; rains in summer are 
unknown, so that if the crop be but grown there is no fear of loss from bad weather in harvest. In a similar way 
grain is grown over great regions east, ·where the :yield is small per acre, and yet, in the main, it "pays" as a 
factor in mixed farming, but here the cost of the special crop is not so susceptible of calculation. 

Again, the cash value of Ute waste material, and the way in which jt is utilized, makes much difference. 
The straw may be sold off the farm, as it often is in the vicinity of towns, or used for mannrB on the fa,rm or for 
feecling. What its valne is to tlle farmer, if used on the farm, is a matter of uncertainty, and would be very 
di:ff'erently estimated by different farmers. And so on through it long· list of intimately correlated factors, each 
of which is variable or uncertain, arnl all of which are snsce11tiblc of different estimates as to value. 

The vagueness of statements, the conflicting estimates, the uncertainties of cost, therefore, are inherent in the 
business. It is practically impossible to estimate the cost of separate crops more exactly than in the general way 
indicated. Where the cost of separate items can be stated, they will be in their respective places. 

MISHAPS TO ORO~S. 

In any grain-growing country the more important mishaps to which the grain crops are liable are caused by 
the uncertaint.ies of climate, by diseases, and by insects. Other special clangers occur, incident to the locality, 
:flood here and fire there; but the three causes I have spoken of are the real limiting conditions in most grain· 
growing countries, or, if not the absolutely limiting conditions, at least arc very important restraining factors, and 

! over neither of them have we more than very partial coutrC?l. 
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The mishaps dne te the uncertainties of climate are those that come from unusual and extreme droughts, extreme 
t torms and, in the case of winter crops, winter-killing. We say in a general way that we have no control 

we' sany or' these and in farming 011 a large scale, and where reliance is placed for success ancl profit on but one or ,over' ' . 
t crops this is abablutely true. Drought, wet weather, storms, or msects destroying these, destroy all the income 

0;~he yea~. But with mixed farming, conducted on a smaller scale, although the conditions are not under control, 
the loss may be mitigated. More careful and deeper culture diminishes the loss by dronght; the growth of 
.different crops is not simultaneons, and hence clron~ht, .unless very extensive and long contin~1ec1, will not pincll 

11 aiike. The harvests of the different crops occur m different months, so that an ill-timecl storm or period of wet 
~eatberwhich may destroy or injure one cro11 may do little or no damage to another. The farmer who is not 
.at work on too extensi;ve a scale, and wlto cultivates a variety of crops, adapts his work to the seasons so far as 
J)Ossible, and tllus the most is nmcle of the eonditions thab are fovora,hle, and the unfavorable ones are restricted 
in the damage they may do. . . 

My own belief is that herein is the largest factor in the success of the agriculture of the gmin-gtowing llOrtfons 
of the United States. This freedom of action on tho imrt of tllo farmer, combined with the intelligence to use it 
profitably; the perfect 1ibe~ty to. cond,nct. his farming opemtions, ei~lier as .to crops, methods, sales! or im1:n·_ovem~nts, 
as sudden or temporary exigencies of climate or market or as various m1sha1)s may render advisable, gives Jnm a 
.great advantage over the farmer who Juts hut limi1iecl freedom of action as to crops and methods. 

As meteorology ac~nires more nnd more the features of an exact science, we may confidently 11ope tha,t 
.agriculture may more and more profit by it, possibly being able to iwert some of the worst evils which come from 
the uncertainty of t,he seasons. The United States weather sig·nal service is already of immense importance to 
American agriculture, paying for itself many times over in this industry alone. 

The diseases to which cereals n,re subjected, so far as· we know, are clue entirely to parasitic fm1gi. These 
.diseases may be divided into three classes: the smuts, which affect tlw grain; the rusts, blights, and mildews, which 
affect tbe stalk, foliage, n,nd vegeta,tive porti011s of the plant; and _n, third class, practically unknown in this 
,country:, which attack tho roots. Hegarcling the treatment of these, they will be specially mentioned under the 
.crops, so far as any treatment is vahrnble. \Ve will only say here that the blights, rust~, ancl mildews, while 
!primrurily caused by parasitic fungi, f1re uevertlwless iutiniatcly. reli1ted to the clinmte. 

Respecting mishaps by insects, the experience of this conntry has been peculiar. The continent of America, as 
.a whole, is especially rich in insect life-a fact remarked by farmer ttncl. naturalist alike from the time of the 
first explorations. In addition to those insects which were native here, and which learned early to attack our crops, of 
which the potato beetle, the chinch-lmg, and the Rocky Mountain locust are familiar cases, others came here from· 
the Oltl World, emigrating with men, us weetlR do, or came a,Iong with the r.i.rniies of the Hevolutionary War, and; like 
·other immigrants., finding here a new field for their energy and enterprise, have thriven and grown in the New World 
as they never .did at home. Of such the Jfos:::iiim fly is tt most illustrious exttmple. 

This last ,cfass of mishaps bas controlled arnl limited the culture of some grains, curtailing i)roducti011 very 
greatly in certain regions, and science is doing what it can to mitigate their ravages. Entomologists employed by 
governments, both central and state, have thrown much lig·ht; on the matter, aml if we ever practically get control 
-Over them it must be from the stndies ttrnl suggestfous of scientiflc men. 

I am indebted to Professor 0. V. H.iley, of the J)(lpartment of Agriculture, for memorancfa relating to the insects 
which prey upon the several grain crops, with references to t,he literature of the more important ones and suggestions 
regarding the treatment. These will ap1Jear in their proper places under i,lie separate gmins. 

The number of official publications in this conutry pertaining to iusects injurious to our crops is so large, 
several of the more distinctive insects having special treatises devoted to them, that I lutve thought it best not to 
treat of them here further than was necessary to enable tho reacler to understand the general bearings of the subject 
.and to assist the farmer to apply the most approved remedies, giving references complete enough to enable any one 
desiring to make special inquiries easily to find the most accessible and reliable literature relating to each species. 
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